
Cochrane
Library

 

Cochrane Database of Systematic Reviews

 
Green tea for weight loss and weight maintenance in overweight or
obese adults (Review)

 

  Jurgens TM, Whelan AM, Killian L, Doucette S, Kirk S, Foy E  

  Jurgens TM, Whelan AM, Killian L, Doucette S, Kirk S, Foy E. 
Green tea for weight loss and weight maintenance in overweight or obese adults. 
Cochrane Database of Systematic Reviews 2012, Issue 12. Art. No.: CD008650. 
DOI: 10.1002/14651858.CD008650.pub2.

 

  www.cochranelibrary.com  

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)
 

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

https://doi.org/10.1002%2F14651858.CD008650.pub2
https://www.cochranelibrary.com


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

T A B L E   O F   C O N T E N T S

HEADER......................................................................................................................................................................................................... 1

ABSTRACT..................................................................................................................................................................................................... 1

PLAIN LANGUAGE SUMMARY....................................................................................................................................................................... 2

SUMMARY OF FINDINGS.............................................................................................................................................................................. 3

BACKGROUND.............................................................................................................................................................................................. 5

OBJECTIVES.................................................................................................................................................................................................. 6

METHODS..................................................................................................................................................................................................... 7

Figure 1.................................................................................................................................................................................................. 8

Figure 2.................................................................................................................................................................................................. 9

Figure 3.................................................................................................................................................................................................. 10

RESULTS........................................................................................................................................................................................................ 11

Figure 4.................................................................................................................................................................................................. 15

Figure 5.................................................................................................................................................................................................. 15

Figure 6.................................................................................................................................................................................................. 16

DISCUSSION.................................................................................................................................................................................................. 19

AUTHORS' CONCLUSIONS........................................................................................................................................................................... 21

ACKNOWLEDGEMENTS................................................................................................................................................................................ 21

REFERENCES................................................................................................................................................................................................ 22

CHARACTERISTICS OF STUDIES.................................................................................................................................................................. 27

DATA AND ANALYSES.................................................................................................................................................................................... 58

Analysis 1.1. Comparison 1 Primary outcomes, Outcome 1 Weight loss - (non) caBeine matched interventions........................... 59

Analysis 1.2. Comparison 1 Primary outcomes, Outcome 2 Weight loss - studies conducted in/outside Japan............................. 60

Analysis 1.3. Comparison 1 Primary outcomes, Outcome 3 Weight maintenance........................................................................... 61

Analysis 1.4. Comparison 1 Primary outcomes, Outcome 4 Weight loss - BMI................................................................................. 61

Analysis 1.5. Comparison 1 Primary outcomes, Outcome 5 Weight maintenance - BMI.................................................................. 61

Analysis 1.6. Comparison 1 Primary outcomes, Outcome 6 Weight loss - waist circumference...................................................... 62

Analysis 1.7. Comparison 1 Primary outcomes, Outcome 7 Weight maintenance - waist circumference....................................... 62

Analysis 1.8. Comparison 1 Primary outcomes, Outcome 8 Weight loss - waist-to-hip ratio........................................................... 63

Analysis 2.1. Comparison 2 Total daily dose of catechins, Outcome 1 Weight loss (sorted highest to lowest total daily dose of
catechins)...............................................................................................................................................................................................

64

Analysis 2.2. Comparison 2 Total daily dose of catechins, Outcome 2 Weight loss (sorted highest to lowest based on total daily
dose of catechins) - BMI.......................................................................................................................................................................

64

Analysis 2.3. Comparison 2 Total daily dose of catechins, Outcome 3 Weight loss - waist circumference...................................... 65

Analysis 3.1. Comparison 3 Total daily dose of epigallocatechin-3-gallate (EGCG), Outcome 1 Weight loss (sorted by highest to
lowest daily dose of EGCG)..................................................................................................................................................................

65

Analysis 3.2. Comparison 3 Total daily dose of epigallocatechin-3-gallate (EGCG), Outcome 2 Weight loss (sorted highest to
lowest total daily dose of EGCG) - BMI................................................................................................................................................

66

Analysis 3.3. Comparison 3 Total daily dose of epigallocatechin-3-gallate (EGCG), Outcome 3 Weight loss (sorted by highest to
lowest total daily dose of EGCG) - waist circumference.....................................................................................................................

66

ADDITIONAL TABLES.................................................................................................................................................................................... 68

APPENDICES................................................................................................................................................................................................. 72

CONTRIBUTIONS OF AUTHORS................................................................................................................................................................... 124

DECLARATIONS OF INTEREST..................................................................................................................................................................... 124

SOURCES OF SUPPORT............................................................................................................................................................................... 124

DIFFERENCES BETWEEN PROTOCOL AND REVIEW.................................................................................................................................... 124

INDEX TERMS............................................................................................................................................................................................... 125

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

i



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

[Intervention Review]

Green tea for weight loss and weight maintenance in overweight or
obese adults

Tannis M Jurgens1, Anne Marie Whelan1, Lara Killian2,3, Steve Doucette4, Sara Kirk5, Elizabeth Foy1

1College of Pharmacy, Dalhousie University, Halifax, Canada. 2Nova Scotia Cochrane Resource Centre, Halifax, Canada. 3NS Cochrane

Resource Centre, Halifax, Canada. 4Dalhousie Department of Community Health and Epidemiology, Capital Health Research Services,

Centre for Clinical Research, Halifax, Canada. 5School of Health and Human Performance, Dalhousie University, Halifax, Canada

Contact address: Tannis M Jurgens, College of Pharmacy, Dalhousie University, 5968 College Street, Halifax, NS, B3H 4R2, Canada.
tannis.jurgens@dal.ca.

Editorial group: Cochrane Metabolic and Endocrine Disorders Group.
Publication status and date: New, published in Issue 12, 2012.

Citation:  Jurgens TM, Whelan AM, Killian L, Doucette S, Kirk S, Foy E. Green tea for weight loss and weight maintenance in overweight or
obese adults. Cochrane Database of Systematic Reviews 2012, Issue 12. Art. No.: CD008650. DOI: 10.1002/14651858.CD008650.pub2.

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Preparations of green tea are used as aids in weight loss and weight maintenance. Catechins and caBeine, both contained in green tea, are
each believed to have a role in increasing energy metabolism, which may lead to weight loss. A number of randomised controlled trials
(RCTs) evaluating the role of green tea in weight loss have been published; however, the eBicacy of green tea preparations in weight loss
remains unclear.

Objectives

To assess the eBicacy and safety of green tea preparations for weight loss and weight maintenance in overweight or obese adults.

Search methods

We searched the following databases from inception to specified date as well as reference lists of relevant articles: The Cochrane Library
(Issue 12, 2011), MEDLINE (December 2011), EMBASE (December 2011), CINAHL (January 2012), AMED (January 2012), Biological Abstracts
(January 2012), IBIDS (August 2010), Obesity+ (January 2012), IPA (January 2012) and Web of Science (December 2011). Current Controlled
Trials with links to other databases of ongoing trials was also searched.

Selection criteria

RCTs of at least 12 weeks' duration comparing green tea preparations to a control in overweight or obese adults.

Data collection and analysis

Three authors independently extracted data, assessed studies for risk of bias and quality, with diBerences resolved by consensus.

Heterogeneity of included studies was assessed visually using forest plots and quantified using the I2 statistic. We synthesised data using
meta-analysis and descriptive analysis as appropriate; subgroup and sensitivity analyses were conducted. Adverse eBects reported in
studies were recorded.

Main results

Due to the level of heterogeneity among studies, studies were divided into two groups; those conducted in Japan and those conducted
outside Japan. Study length ranged between 12 and 13 weeks. Meta-analysis of six studies conducted outside Japan showed a mean

diBerence (MD) in weight loss of -0.04 kg (95% CI -0.5 to 0.4; P = 0.88; I2 = 18%; 532 participants). The eight studies conducted in Japan were
not similar enough to allow pooling of results and MD in weight loss ranged from -0.2 kg to -3.5 kg (1030 participants) in favour of green tea
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preparations. Meta-analysis of studies measuring change in body mass index (BMI) conducted outside Japan showed a MD in BMI of -0.2 kg/

m2 (95% CI -0.5 to 0.1; P = 0.21; I2 = 38%; 222 participants). DiBerences among the eight studies conducted in Japan did not allow pooling

of results and showed a reduction in BMI ranging from no eBect to -1.3 kg/m2 (1030 participants), in favour of green tea preparations over
control. Meta-analysis of five studies conducted outside Japan and measuring waist circumference reported a MD of -0.2 cm (95% CI -1.4

to 0.9; P = 0.70; I2 = 58%; 404 participants). DiBerences among the eight studies conducted in Japan did not allow pooling of results and
showed eBects on waist circumference ranging from a gain of 1 cm to a loss of 3.3 cm (1030 participants). Meta-analysis for three weight loss
studies, conducted outside Japan, with waist-to-hip ratio data (144 participants) yielded no significant change (MD 0; 95% CI -0.02 to 0.01).
Analysis of two studies conducted to determine if green tea could help to maintain weight aOer a period of weight loss (184 participants)

showed a change in weight loss of 0.6 to -1.6 kg, a change in BMI from 0.2 to -0.5 kg/m2 and a change in waist circumference from 0.3 to
-1.7 cm. In the eight studies that recorded adverse events, four reported adverse events that were mild to moderate, with the exception of
two (green tea preparations group) that required hospitalisation (reported as not associated with the intervention). Nine studies reported
on compliance/adherence, one study assessed attitude towards eating as part of the health-related quality of life outcome. No studies
reported on patient satisfaction, morbidity or cost.

Authors' conclusions

Green tea preparations appear to induce a small, statistically non-significant weight loss in overweight or obese adults. Because the
amount of weight loss is small, it is not likely to be clinically important. Green tea had no significant eBect on the maintenance of
weight loss. Of those studies recording information on adverse events, only two identified an adverse event requiring hospitalisation. The
remaining adverse events were judged to be mild to moderate.

P L A I N   L A N G U A G E   S U M M A R Y

Green tea for weight loss and weight maintenance in overweight or obese adults

Green tea has a long history of many uses, one of which is helping overweight people to lose weight and to maintain weight loss.
Believed to be able to increase a person's energy output, green tea weight loss preparations are extracts of green tea that contain a higher
concentration of ingredients (catechins and caBeine) than the typical green tea beverage prepared from a tea bag and boiling water. This
review looked at 15 weight loss studies and three studies measuring weight maintenance where some form of a green tea preparation was
given to one group and results compared to a group receiving a control. Neither group knew whether they were receiving the green tea
preparation or the control. A total of 1945 participants completed the studies, ranging in length from 12 to 13 weeks. In summary, the loss
in weight in adults who had taken a green tea preparation was statistically not significant, was very small and is not likely to be clinically
important. Similar results were found in studies that used other ways to measure loss in weight (body mass index, waist circumference).
Studies examining the eBect of green tea preparations on weight maintenance did not show any benefit compared to the use of a control
preparation.

Most adverse eBects, such as nausea, constipation, abdominal discomfort and increased blood pressure, were judged to be mild to
moderate and to be unrelated to the green tea or control intervention. No deaths were reported, although adverse events required
hospitalisation. One study attempted to look at health-related quality of life by asking participants about their attitudes towards eating.
Nine studies tracked participants' compliance with green tea preparations. Studies did not include any information about the eBects of
green tea preparations on morbidity, costs or patient satisfaction.

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)
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Summary of findings for the main comparison.   Green tea for overweight or obese adults

Green tea for overweight or obese adults

Patient or population: overweight or obese adults 
Settings: primary care and research centres 
Intervention: green tea preparations

Comparison: placebo

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding
risk

Outcomes

Control Green tea

Relative effect 
(95% CI)

No of partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

All-cause mor-
tality

See comment See comment Not estimable See comment See comment Not investigated

Morbidity See comment See comment Not estimable See comment See comment Not investigated

Health-related
quality of life

See comment See comment Not estimable See comment See comment Not investigated

Patient satisfac-
tion

See comment See comment Not estimable See comment See comment Not investigated

Adverse effects 
12 to 13 weeks
follow-up

See comment See comment Not estimable See comment ⊕⊝⊝⊝ 

very low1

6 studies did not report on the presence or ab-
sence of adverse events, 8 reported that there
were none and 4 reported the presence of adverse
events. Most adverse effects, such as nausea, con-
stipation, abdominal discomfort and increased
blood pressure, were judged to be mild to moder-
ate

Weight loss
(change in kg) 
12 to 13 weeks
follow-up

The mean weight
loss in the control
groups ranged
from 4.2 kg lost to
0.08 kg gained

The mean weight
loss in the inter-
vention groups
was 0.04 kg
greater

-0.04 (0.5 to
0.43)

532 
(6 studies)

⊕⊕⊕⊝ 

moderate2
Although there was a very small effect with green
tea compared to control, it was not statistically sig-
nificant and may not be clinically relevant
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Costs See comment See comment Not estimable See comment See comment Not reported

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval.

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate.

1Short follow-up and non-systematic reporting of adverse eBects.
2Downgraded one level because all six studies were assessed as having unclear risk of bias in at least one domain. Five of six studies had random sequence generation assessed
as unclear risk of bias. Four of six had both allocation concealment and blinding assessed as unclear risk of bias.
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B A C K G R O U N D

Description of the condition

Obesity has been defined by the World Health Organization (WHO)
as "abnormal or excessive fat accumulation that may impair
health" (WHO 2011) and has reached epidemic proportions in
the western world. Canadian statistics, for example, revealed that
in 2004, 59% of adult Canadians were overweight with 23% of
these adults classified as obese. The most common classification
of the severity of obesity is made based on body mass index
(BMI) measurements. According to WHO, an adult with a BMI

of 25 kg/m2 or greater is classified as overweight and an adult

with a BMI of 30 kg/m2 or greater is considered to be obese
(Eckel 2008; WHO 2011). In some Asian countries, the minimum
BMI to be considered overweight is oOen lower (Auvichayapat
2008). Addressing the epidemic of obesity is complex, with
many physiological, psychological, and environmental factors to
consider. The direct and indirect costs to the healthcare system
that can be attributed to obesity are staggering. Changes in eating
habits, coupled with lack of exercise, are oOen implicated in the
increase in body weight experienced by many people. The majority
of overweight and obese adults are well aware of the need to lose
weight and the health risks associated with remaining overweight.
However, just as the cause of excess weight gain can be complex,
so can the remedy. Many overweight people have tried a variety of
methods such as prescription and over-the-counter medications,
diets and exercise programmes to lose weight, oOen with limited
or short-term success. Obesity is not an easy condition to manage
because, although there are medications available to help with
weight loss, significant changes in 'lifestyle' are also required for
weight loss to be successful in the long term. It is important to note
that research shows that even a modest weight loss of 5% to 10%
of body weight is considered suBicient to have beneficial eBects on
cardiovascular (CV) risk factors associated with being overweight
(Wing 2011).

The promise of taking something 'natural' to help lose weight
is appealing to consumers. For consumers who have tried many
treatments, a natural alternative that they have not tried previously
and one that is easily available oBers new hope. Weight loss
products made from natural sources, such as green tea, are being
used by increasing numbers of overweight adults who hope that
because the product is 'natural' it will be safer than prescription
drugs and will be eBective in helping them lose weight. Healthcare
providers and consumers need to know how eBective green tea
products actually are in weight management before deciding if
green tea is an appropriate choice for weight loss therapy. This
systematic review of studies that utilise green tea preparations for
weight loss or weight maintenance fills a need for evidence-based
information about this commonly used natural product.

Description of the intervention

Green tea, made from the dried, non-fermented leaves of the plant
Camellia sinensis, is a natural product that has been enjoyed for
centuries as a social beverage and to increase mental alertness
(NCCAM 2011). More recently, preparations of green tea have been
used as a treatment for a variety of conditions ranging from arthritis
to weight loss, as well as a preventive measure for diseases such as
cancer, although the supporting clinical evidence for the majority
of these conditions is weak or lacking (Gregory 2011).

Green tea preparations used by consumers for weight loss and
maintenance of weight loss are not usually the green tea beverages
or tea bags for brewing that are marketed as foods and social drinks
but rather are processed, more concentrated formulations of green
tea, oOen referred to as green tea extracts (GTE) (Seeram 2006).
The plant from which green tea is prepared contains hundreds
of diBerent chemicals that may contribute to its pharmacological
activity. A complex mixture of polyphenolic compounds, known as
catechins, account for up to 30% of the dry weight of Cameillia
sinensis leaves and are believed to be responsible for most of green
tea's pharmacological activity (Goto 1996; Sloan-Kettering 2009).
Epigallocatechin-3-gallate (EGCG), the most abundant catechin
found in green tea, makes up almost 40%, by weight, of the mixture
of catechins (Seeram 2006). CaBeine occurs naturally in green tea,
making up 2% to 5% of the water-extractable solids from green tea
leaves and can account for some of the pharmacological activity of
green tea (Sang 2011).

The qualitative and quantitative content of chemical compounds
(catechins, caBeine, and others) found in green tea and its products
are profoundly aBected by a number of factors, some of which
are diBicult to control. As with all natural products, the chemical
content of green tea is influenced by growing, harvesting and
drying conditions (Busse 2000). Additionally, the way in which
the green tea leaves are processed from the dried leaf into the
formulation that is consumed can have a significant impact on
the type and amount of pharmacologically active compounds
that are present in the final preparation (Busse 2000; Gregersen
2009). For example, the traditional method of steeping dried
leaves of green tea in boiling water for several minutes results
in a relatively low concentration of catechins and caBeine being
extracted from the leaves into the water that is then consumed.
A higher concentration of catechins, caBeine, or both can result
when green tea products are prepared by soaking dried leaves in
water, alcohol, or both, then filtering and evaporating the liquid
to produce a dried, concentrated extract, which is then put into
a capsule. Some commercial green tea products are prepared
using individual catechins that occur naturally in green tea and are
isolated and purified. For example, a green tea product may be
made by encapsulating purified EGCG, other catechins, or both that
occur naturally in green tea. Products prepared in this manner may
be diBerent pharmacologically from products made from an extract
of green tea that contains the complete array of catechins and
caBeine in amounts that may be closer to their natural abundance.
Health Canada has recognised the importance of content and to
be approved by Health Canada as a green tea product for weight
management, green tea products must contain EGCG and caBeine
within the following range: 126 to 300 mg EGCG and 75 to 150 mg
caBeine, with an EGCG:caBeine ratio of 1.8:1 to 4:1 per day (NHPD
2009).

In summary, the chemical content (both types and amounts
of individual chemicals) of green tea preparations can vary
significantly. This variation in chemical content can have a direct
eBect on the pharmacological activity of the green tea preparation.
Therefore, when evaluating studies of the eBects of green tea on
weight loss and weight maintenance, it is essential to know the
exact content of the specific green tea preparation being tested in
each study.

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)
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Adverse e:ects of the intervention

Reported adverse eBects (Gregory 2011) of green tea (as beverage,
unless otherwise stated) include.

• Gastrointestinal (GI) (high doses of beverage or extract
equivalent to 5 to 6 L of beverage/day): nausea/vomiting,
diarrhoea, flatulence, abdominal bloating and dyspepsia.

• Hepatotoxicity (extract in pill form).

• Central nervous system (CNS): dizziness, insomnia, fatigue,
tremors, agitation, restlessness, confusion.

• CV: tachycardia, palpitations.

• Allergy.

How the intervention might work

Although its role in weight loss is unclear, GTE have been shown to
increase both energy expenditure and fat oxidation (Dulloo 1999;
Rains 2011). Catechins contained in green tea have been shown in
vitro to inhibit catechol-O-methyltransferase (COMT), resulting in
a decrease in the metabolism of norepinephrine (noradrenaline).
The resulting increased levels of norepinephrine are believed to
be responsible for an increase in energy expenditure and fat
oxidation, which may lead to weight loss (Dulloo 1999; Hursel
2009a; Phung 2010). Additionally, results of several studies suggest
that glucose metabolism may be improved with the consumption
of catechins (Nagao 2009). Along with catechins, green tea also
contains caBeine, which has been shown to increase energy
metabolism in a dose-dependent manner (Rains 2011). CaBeine
inhibits phosphodiesterase, resulting in increased levels of cyclic
adenosine monophosphate, which can stimulate the sympathetic
nervous system. It has been shown that caBeine alone cannot
account for the total increase in energy metabolism exhibited by
green tea and so it is possible that catechins and caBeine, acting
by diBerent mechanisms, may have a synergistic eBect (Gregersen
2009; Hursel 2009a; Rains 2011).

Why it is important to do this review

The rationale for undertaking this systematic review is that
green tea products are promoted to aid in weight loss and
weight maintenance and therefore both healthcare providers and
consumers need reliable information as to whether green tea
products are useful in aiding and maintaining weight loss in
overweight and obese adults.

A scan of resources available to healthcare providers and
consumers revealed that, in general, recommendations regarding
the eBicacy of green tea products in weight management are vague.
One source stated that there was "insuBicient evidence to rate its
eBicacy in obesity" (Gregory 2011), while another said that "there
is not enough reliable data to determine whether green tea can
aid in weight loss" (NCCAM 2011). Despite the lack of conclusive
recommendations regarding the use of green tea in weight loss,
numerous animal and human studies have been conducted in
attempts to determine whether green tea preparations have an
eBect on weight loss. Many of these studies have been examined
in a variety of types of reviews including a number of narrative
reviews (Cabrera 2006; Chacko 2010; Clement 2009; Grove 2010;
Kao 2006; Schneider 2009; Thielecke 2010; Wolfram 2006) and two
systematic reviews (Hursel 2009a; Phung 2010) including meta-
analyses; however, the recommendations remain inconclusive.

Eight of the published narrative reviews on green tea and weight
loss were examined to determine the basis for their individual
conclusions. Three of the reviews (Cabrera 2006; Chacko 2010;
Wolfram 2006) included a mixture of animal and human studies,
as well as a variety of outcomes and each concluded with a
positive statement about green tea being able to contribute to
weight loss. Four narrative reviews (Clement 2009; Grove 2010; Kao
2006; Thielecke 2010) limited their conclusions to results of human
studies and, in keeping with the three previous reviews, were also
positive in their conclusions with phrases such as " may have utility
in weight reduction in obese patients" (Clement 2009). Schneider
2009 was the only narrative review that concluded that there was
no demonstrated persistent weight loss benefit from green tea.

There have been two systematic reviews of green tea and weight
loss published, neither of which used Cochrane methodology
(Hursel 2009a; Phung 2010). The first review included a meta-
analysis of 11 RCTs on green tea in weight loss; these authors
concluded that catechins or an EGCG-caBeine mixture contained
in green tea had a "modest but significant eBect" on weight loss
and weight maintenance (Hursel 2009a). There were, however,
several important limitations to the review. The first limitation
was that all 11 trials included in the review were identified by
searching only one database (PubMed), using text words only and
did not include medical subject headings (MeSH). It is possible that
studies were missed as a consequence of the incomplete search
strategy. It is important to note that the search end date used
in this review was July 2008. A second limitation was that there
appeared to be incomplete reporting of the analysis of risk of bias,
an analysis that is recommended in the 'preferred reporting items
for systematic reviews and meta-analyses' (PRISMA) statement
(Liberati 2009). A systematic review of 15 trials, published in 2010,
had a more comprehensive search strategy (ending in April 2009),
utilising MEDLINE, EMBASE, CENTRAL, and the Natural Medicines
Comprehensive Database (Phung 2010). The Phung 2010 review
included only studies that examined green tea and weight loss (not
weight maintenance) and concluded that green tea catechins with
caBeine may positively aBect weight loss, and reduction in BMI and
waist circumference, and noted that the eBect is small and not likely
to be clinically relevant. The authors of the review identified the fact
that the systematic review included studies with heterogeneous
populations as a limitation.

Our Cochrane review adds to the results of previous systematic
reviews by including several specific items in the methodology
that increase the reliability of the conclusions of the review. In
addition to including the assessment of risk of bias, this review
is based on studies identified using an exhaustive search strategy
that is not limited by language and on a clearly defined study
population. A strength of this Cochrane review is that the impact
of the chemical content of the green tea preparation used in
each study was considered when comparing data between studies.
In summary, this Cochrane review of the eBects of green tea
preparations on weight loss and weight maintenance is a significant
and comprehensive contribution to the scientific literature and
subsequently contributes to information available to healthcare
providers and consumers.

O B J E C T I V E S

To assess eBicacy and safety of green tea preparations for weight
loss and weight maintenance in overweight or obese adults.

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)
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M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled clinical trials.

Types of participants

Participants were otherwise healthy male or female adults (18 years
of age and older), who were classified by study investigators as
overweight or obese (as defined by accepted standards such as: BMI
or percentage excess weight compared with ideal weight tables) at
the beginning of the trial. Acceptable BMI values varied depending
on the definition of overweight and obese in the country in which
the study was conducted.

Studies were excluded if more than 25% of participants reported
a co-morbidity requiring drug therapy, such as diabetes or CV
disease, or were taking medications (other than those in the study)
that might have aBected weight gain or loss.

Types of interventions

Intervention

• A formulation composed exclusively of green tea. This included
commercial products, dried alcoholic extracts, aqueous
beverages (provided the chemical composition of resulting
preparation was given) or a formulation made from the purified
natural constituents of green tea (i.e. catechins). Studies were
excluded if they used a green tea preparation of unspecified
chemical composition or a green tea preparation that contained
ingredients in addition to green tea or its natural constituents of
catechins and caBeine (i.e. a combination preparation).

Control

• Placebo or active weight loss medication amenable to blinding
(e.g. trials using exercise solely as a control and not as part of the
intervention were excluded).

Types of outcome measures

Primary outcomes

For inclusion in the review, a trial had at least one of the following
primary outcomes.

• Change in body weight or mass measure (absolute or percentage
change in body weight or reduction in BMI; reduction in waist
circumference or waist-to-hip ratio).

• Mortality (any cause).

• Health-related quality of life.

Secondary outcomes

• Compliance/adherence.

• Patient satisfaction.

• Morbidity.

• Adverse eBects of treatment (description, frequency, severity
and outcome).

• Costs.

Possible co-variates, e:ect modifiers, confounders

• Mean duration of obesity for participants in each study was
recorded, if stated (duration of obesity has been found to be
associated with diBiculty in losing weight (Elfhag 2005)).

• Compliance and attrition rates for each trial were recorded.

• All other weight loss interventions, such as exercise, that
participants were using were recorded.

• Variation in chemical content of green tea preparation.

Timing of outcome measurement

Only trials of at least 12 weeks' duration were included. Outcome
measurements were considered to be medium-term (12 to 24
weeks) and long-term (greater than 24 weeks).

Search methods for identification of studies

Electronic searches

We searched the following sources for the identification of studies.

• The Cochrane Central Register of Controlled Trials (The Cochrane
Library Issue 12, 2011).

• MEDLINE (1950 to December 2011).

• EMBASE (1980 to December 2011).

• CINAHL (1982 to January 2012).

• AMED (1985 to January 2012).

• Biological Abstracts (1926 to January 2012).

• IBIDS (1986 to August 2010 [now defunct]).

• Obesity+ (2003 to January 2012).

• IPA (1970 to January 2012).

• Web of Science (1900 to December 2011).

We also searched databases of ongoing trials: 'Current Controlled
Trials' (www.controlled-trials.com - with links to other databases of
ongoing trials).

For detailed search strategies please see Appendix 1.

Studies published in any language were included. All duplicate
reports of studies were removed.

Searching other resources

Reference lists of included studies, all types of reviews and
health technology assessment reports were searched to identify
additional studies.

Data collection and analysis

Selection of studies

To identify studies for further assessment, three review authors
(TMJ, AMW, LK) independently scanned the title, abstract or both
of every record retrieved. Full text was obtained of all potentially
relevant records and assessed for relevance independently by three
review authors (TMJ, AMW, LK) using a relevance assessment form
developed specifically for this review. English abstracts of non-
English articles were used when possible. In cases where no English
abstract was available, articles were translated in suBicient detail
to complete the relevance assessment form. Results of relevance
assessments were compared and diBerences of opinion were
resolved by discussion and through contacting study authors for
clarification, if required. An adapted PRISMA (Preferred Reporting

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)
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Items for Systematic Reviews and Meta-Analyses) flow-chart of
study selection is included as Figure 1 (Liberati 2009).
 

Figure 1.   Study flow diagram.

 
Data extraction and management

For studies fulfilling selection criteria, three review authors
(TMJ, AMW, LK) independently extracted relevant population
and intervention characteristics using standard data extraction
templates (for details see 'Characteristics of included studies, Table
1; Appendix 2; Appendix 3; Appendix 4; Appendix 5; Appendix 6)
with any disagreements resolved by discussion. The description of
the green tea preparation used in each study was also extracted
and evaluated using an adapted version of an instrument designed
specifically for natural products (Appendix 7; Appendix 8) (Jurgens
2009). Original author(s) of the article were contacted to obtain
missing data, if required. All relevant non-English articles were
translated, in most cases independently by two translators.

Assessment of risk of bias in included studies

Three review authors (TMJ, AMW, LK) assessed each trial
independently. Risk of bias was assessed using The Cochrane
Collaboration's tool, as described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011).

The following criteria were used.

• Was the allocation adequately concealed?

• Was the allocation sequence randomly generated?

• Were participants and personnel blinded?

• Was outcome assessment blinded?

• Were incomplete outcome data adequately addressed?

• Were reports of the study free of suggestion of selective outcome
reporting?

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Was the study apparently free of other bias?

We judged risk of bias criteria as 'low risk', 'high risk' or 'unclear risk'.
Results for assessment of the risk of bias for each domain for each

study were compared and disagreements resolved by discussion. A
'Risk of bias' figure (Figure 2) and a 'Risk of bias summary' figure
(Figure 3) were produced.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias domain presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias domain for each included study.
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Primary analyses for the review excluded studies judged to
be of 'high' risk of bias, considering the domains relating to
randomisation (sequence generation and allocation concealment)
and blinding of participants, personnel and outcome assessors as
these domains are likely to have the largest impact on bias in
studies of green tea in weight loss and weight maintenance. If
adequate data were available, we conducted a sensitivity analysis
to assess the impact of individual bias domains on study results.
A sensitivity analysis including all studies was performed to
determine the impact that potentially high risk of bias studies may
have had on the conclusions of the review.

Quality of reporting of adverse e�ects

The number of studies that assessed and reported adverse eBects
and the method used to gather the information was recorded
(Appendix 6). The following information was documented: were
all participants asked about adverse eBects, were descriptions of
adverse eBects recorded, including their frequency, severity and
outcome (whether they resolved, caused participant to withdraw
from the study, caused hospitalisations or death).

Measures of treatment e:ect

All studies reported continuous data, in most cases as mean
diBerences (MD) and standard deviations (SD). Studies focusing on
weight loss were analysed separately from weight maintenance
studies.

Unit of analysis issues

We have taken into account the level at which randomisation
occurred, such as cross-over studies and multiple observations for
the same outcome.

Dealing with missing data

We attempted to contact 12 study authors to request relevant
missing data, and we received responses from seven authors
(Di Pierro 2009; Hill 2007; Hsu 2008; Kajimoto 2005; Kataoka
2004; Takase 2008; Takashima 2004). Responses were not received
from five authors (Auvichayapat 2008; Kozuma 2005; Suzuki 2009;
Takeshita 2008; Tsuchida 2002). For studies where diBerence in
means for continuous outcomes was not provided, values were
calculated as described in the Cochrane Handbook for Systematic
Reviews of Interventions Section 9.2.3.1 (Higgins 2011). Similarly,
if SD for changes from baseline were not reported, values were
imputed using the method as described in section 16.1.3.2 in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).

Assessment of heterogeneity

We identified heterogeneity by visual inspection of forest plots, by

using a standard Chi2 test and a significance level of α = 0.1, in view
of the low power of this test. We quantified inconsistency across

studies with the I2 statistic to assess the impact of heterogeneity on

the meta-analysis (Higgins 2002; Higgins 2003), where an I2 statistic
of 75% and over indicates a considerable level of inconsistency
(Higgins 2011). When heterogeneity was found, we attempted to
determine potential reasons for it by examining individual studies
and subgroup characteristics.

Assessment of reporting biases

We planned to use funnel plots in case we included 10 studies or
more for a given outcome to assess small study eBects. Due to
several explanations for funnel plot asymmetry, we have carefully
interpreted results (Sterne 2011). Reporting biases, including the
potential impact that the size of the study had on results, was
assessed as part of the risk of bias assessment described above
under 'Assessment of risk of bias in included studies'.

Data synthesis

Data were synthesised using meta-analysis, if data were
available, suBiciently similar, and of suBiciently low risk of bias.
We performed statistical analyses according to the statistical
guidelines referenced in The Cochrane Handbook for Systematic
Reviews of Interventions ( Higgins 2011). Total daily dose of green tea
catechins, individual catechins such as epigallocatechin-3-gallate
(EGCG) or both, and caBeine were recorded for each study and used
in assessment of whether the dose of specific constituents was
directly related to eBects produced in studies.

Subgroup analysis and investigation of heterogeneity

A subgroup analysis was conducted to assess whether
interventions that contained caBeine, in addition to catechins,
produced more weight loss than interventions containing only
catechins. This was undertaken for the weight loss outcome,
using weight loss (in kg) as the measurement. Studies were
grouped based on documentation of caBeine content of green tea
intervention and control. All studies that contained no caBeine in
intervention or control or had caBeine content matched between
intervention and control were grouped and analysed for mean
weight loss. Similarly, studies that contained caBeine in the
intervention only were grouped and analysed. Results of both
analyses were compared to the mean weight loss produced by
analysis of all studies, regardless of caBeine content. A subgroup
analysis was also conducted on studies that were conducted in
Japan to determine if results diBered from studies conducted
outside of Japan.

Sensitivity analysis

We performed sensitivity analyses in order to explore the influence
of the following factors on eBect size.

• The eBect of including studies with imputed results.

• The eBect of risk of bias, as specified above.

R E S U L T S

Description of studies

See: Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

We found 72 potentially eligible publications. FiOy-three were
excluded and 19 publications (18 studies) were included in the
review for further analysis. A detailed flow chart of the process is
presented as Figure 1.
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Included studies

The 18 studies included in the review were all randomised
controlled trials. Two thousand and seventy-six participants
were randomised in total, with 1945 participants finishing their
respective study. The trial duration ranged between 84 and 91
days and study size ranged between 19 and 270 participants.
Nine of the 18 studies took place in Japan (Kajimoto 2005;
Kataoka 2004; Kozuma 2005; Nagao 2007; Suzuki 2009; Takase
2008; Takashima 2004; Takeshita 2008; Tsuchida 2002), and four
were conducted in the Netherlands (Diepvens 2005; Hursel 2009;
Kovacs 2004; Westerterp-Plantenga 2005), while the rest took place
in Australia (Hill 2007), China (Wang 2010), Taiwan (Hsu 2008),
Thailand (Auvichayapat 2008), and the US (Maki 2009). Ten studies
included both men and women, while five included only women
(Diepvens 2005; Hill 2007; Hsu 2008; Suzuki 2009; Takase 2008) and
three included only men (Kataoka 2004; Takashima 2004; Takeshita
2008). FiOeen studies were weight loss studies, while the remaining
three were weight maintenance studies (Hursel 2009; Kovacs 2004;
Westerterp-Plantenga 2005). All studies used BMI as part of study
inclusion criteria. In most cases, authors reported a BMI range that
conformed with the WHO definition of overweight. Two studies
reported the average BMI of participants but provided the BMI
range of the group when contacted (Kataoka 2004; Takashima
2004). Lower and upper limits of acceptable BMI varied depending
on the definition of overweight and obesity in the country in which
the study was conducted. The range of BMI values for participant
inclusion were noted for each study and are as follows: > 27

kg/m2 (Hsu 2008), > 25 kg/m2 (Auvichayapat 2008), 25 to < 30

kg/m2 (Takase 2008), 25 to 31 kg/m2 (Diepvens 2005), 25 to 35

kg/m2 (Hursel 2009; Kovacs 2004; Kozuma 2005; Takeshita 2008;

Westerterp-Plantenga 2005), 25 to 40 kg/m2 (Maki 2009), 25 to 39.9

kg/m2 (Hill 2007), 24 to 30 kg/m2 (Nagao 2007; Tsuchida 2002, 24

to 35 kg/m2 (Wang 2010), 23 to < 30 kg/m2 (Suzuki 2009), 22.5 to 30

kg/m2 (Kajimoto 2005), 22 to 30 kg/m2 (Takashima 2004) and 21 to

39 kg/m2 (Kataoka 2004).

Interventions

All 18 studies compared some form of green tea intervention to
a control. All studies reported the doses given. An instrument
designed to assess whether suBicient detail regarding the
description of the identity and content of a natural product was
provided in the report of a study was used (Appendix 7; Appendix
8) (Jurgens 2009).The manner in which the details of the chemical
content of green tea were documented in each study ranged from
the quantity (mg or %) of total catechins and caBeine contained in
each dose to a more detailed description of the amount (mg or %) of
individual catechins and caBeine contained in each dose (Appendix
2). The daily dose of green tea catechins used in the studies was
as low as 140.85 mg and as high as 1206.9 mg, with 16 of the 18
studies ranging from 270 to 645.9 mg. The majority of studies had
one intervention and one control group; however, three studies
(Kajimoto 2005; Kataoka 2004; Wang 2010) each had more than one
intervention group, with diBerent doses of green tea administered
to each. For the purposes of analysis, the multiple intervention
groups in each of these three studies were pooled within each
study, creating one green tea group and one control group for each
study. Seven studies administered the intervention and placebo
in capsule form (Auvichayapat 2008; Diepvens 2005; Hill 2007; Hsu
2008; Hursel 2009; Kovacs 2004; Westerterp-Plantenga 2005), and
the remaining 11 studies delivered the intervention and placebo as

a beverage (Kajimoto 2005; Kataoka 2004; Kozuma 2005; Maki 2009;
Nagao 2007; Suzuki 2009; Takase 2008; Takashima 2004; Takeshita
2008; Tsuchida 2002; Wang 2010).

Control

All studies included a placebo arm using preparations that closely
matched the intervention in terms of dosage form and appearance.
Three studies used a special diet along with green tea; however, the
same diet was used for both the intervention and control groups
(Diepvens 2005; Hursel 2009; Kovacs 2004). Three studies used
some form of exercise in conjunction with both the intervention and
control groups (Hill 2007; Maki 2009; Tsuchida 2002).

Types of outcome measures

The primary outcomes of interest in this review were: change in
body weight or mass measure (absolute or percentage change in
body weight or reduction in BMI; reduction in waist circumference
or waist-to-hip ratio), mortality and health-related quality of life.

To analyse the eBect of green tea preparations on weight loss and
weight maintenance, mean change scores and the associated SD
for green tea and the control were required for each outcome in
each study. Not all studies reported all required data. Ten studies
provided mean change scores and SD for weight loss (Diepvens
2005; Hill 2007; Hsu 2008; Kataoka 2004; Kozuma 2005; Nagao 2007;
Takase 2008; Takashima 2004; Takeshita 2008; Tsuchida 2002);
with the exception of Diepvens 2005, the remaining nine studies
provided mean and SD on baseline and final for three of the four
measures used for the change in body mass outcome (weight loss,
BMI, waist circumference). This allowed calculations of correlations
between baseline and final measurements at end of study, which
could be used to impute mean change scores and SDs. MDs and SDs
for waist-to-hip ratio were reported for only two studies (Hill 2007;
Tsuchida 2002).

Correlations of 0.965 to 0.996 were imputed in the green tea and
control groups for change in weight. A conservative value of 0.975
was chosen as the correlation between weight at baseline and
final measurement in studies without mean change score data.
Similarly, correlations in the change in BMI ranged from 0.944 to
0.991 in both intervention and control, with a modest value of 0.95
selected to use in imputation methods. Correlations of 0.786 to
0.995 were seen in the change in waist circumference, with a value
of 0.90 as a conservative estimate used in imputation. In the waist-
to-hip ratio measurement, only one study provided baseline, follow
up, and change data (Tsuchida 2002). The estimates of correlation
were 0.986 and 0.897 in green tea and control groups respectively.
Four studies provided baseline and follow-up ratios. Mean change
scores and SDs were imputed using a correlation of 0.9 in these
four studies (Auvichayapat 2008; Diepvens 2005; Hill 2007; Kajimoto
2005).

In summary, for the weight loss outcome, using weight loss
measured in kg, mean change scores were imputed in five
weight loss studies (Auvichayapat 2008; Kajimoto 2005; Maki
2009; Suzuki 2009; Wang 2010) and two weight maintenance
studies (Hursel 2009; Kovacs 2004). InsuBicient data provided in
the remaining weight maintenance study (Westerterp-Plantenga
2005) made imputation impossible, therefore the study was not
included in further analysis. The change in BMI measurements
required imputation for four weight loss studies (Auvichayapat
2008; Diepvens 2005; Kajimoto 2005; Suzuki 2009) and two weight
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maintenance studies (Hursel 2009; Kovacs 2004); no data for
BMI were reported for the remaining three studies (Maki 2009;
Wang 2010; Westerterp-Plantenga 2005). Seven studies required
imputation of data for the change in waist circumference, five
for weight loss (Auvichayapat 2008; Diepvens 2005; Kajimoto
2005; Suzuki 2009; Wang 2010) and two for weight maintenance
(Hursel 2009; Kovacs 2004) with no data reported in the remaining
studies (Maki 2009; Westerterp-Plantenga 2005). The mean change
in waist-to-hip ratio was imputed for three weight loss studies
(Auvichayapat 2008; Diepvens 2005; Kajimoto 2005) and one
weight maintenance study (Kovacs 2004) and no data for this
measurement were reported for 12 studies (Hursel 2009; Hsu
2008; Kataoka 2004; Kozuma 2005; Maki 2009; Nagao 2007; Suzuki
2009; Takase 2008; Takashima 2004; Takeshita 2008; Wang 2010;
Westerterp-Plantenga 2005). A sensitivity analysis to determine the
eBect of including imputed data on results of meta-analyses was
conducted (Appendix 9).

No studies investigated mortality as an outcome, although eight
studies had no drop-outs and therefore it was assumed that there
were no deaths during the study (Auvichayapat 2008; Diepvens
2005; Hursel 2009; Kataoka 2004; Takashima 2004; Takeshita 2008;
Tsuchida 2002; Westerterp-Plantenga 2005). No studies reported on
health-related quality of life as an outcome.

With regard to the secondary outcomes outlined for investigation
in this review, nine studies reported on compliance/adherence,
though usually not in great detail (Auvichayapat 2008; Hursel
2009; Kozuma 2005; Maki 2009; Nagao 2007; Suzuki 2009; Takase
2008; Takeshita 2008; Wang 2010). No studies reported on patient
satisfaction or morbidity. There were eight studies that recorded
adverse events as part of the study methodology (Hursel 2009;
Kataoka 2004; Kozuma 2005; Takase 2008; Takeshita 2008; Tsuchida
2002; Wang 2010; Westerterp-Plantenga 2010). Of these eight
studies, four reported the occurrence of adverse events (Hsu 2008;
Kajimoto 2005; Maki 2009; Suzuki 2009), and four stated that
participants did not report any adverse eBects. The remaining
studies did not report on the presence or absence of adverse events.
No studies reported on costs as an outcome.

Excluded studies

FiOy-three studies were excluded from further analysis upon
consideration of the full text for the following reasons
(Characteristics of excluded studies): 30 studies were not
randomised controlled trials (Batista 2009; Bayes 2005; Bolling
2009; Boon 2006; Boon 2008; Chantre 2002; Chou 2008; Di Pierro
2009; Diepvens 2007; Grove 2010; Gupta 2008; Harada 2005; Hardy
2008; Hursel 2009; Hursel 2010; Kuhad 2008; Lieberman 2003;
Onakpoya 2010; Pittler 2005; Pittler 2006; Pittler 2007; Pittler 2009;
Schneider 2009; Schulz 2009; Shixian 2006; Tian 2004; Westerterp-
Plantenga 2010; Wolfram 2006; Wolfram 2007; Yoneda 2009). Nine
studies were less than 12 weeks in length (Bakker 2010; Basu 2010;
Boschmann 2007; Brown 2009; Dalbo 2008; Dulloo 1999; Fukino
2005; He 2009; Thielecke 2010). Five studies involved a co-morbidity
or co-medication (Chan 2006; Donovan 2009; Fukino 2008; Nagao
2009; Stendell-Hollis 2010). In three studies, the participants
were not obese or overweight (Belza 2009; Eichenberger 2009;
Komatsu 2003). In six studies, the intervention was a combination
preparation, containing at least one ingredient in addition to green
tea and its natural constituents (Belza 2007; Berube-Parent 2005;
Nagao 2005; Rao 2006; Tsai 2009; Tucker 2008).

Risk of bias in included studies

Standardised risk of bias assessments were conducted for each
of the 18 trials, assessing the following criteria: random sequence
generation, allocation concealment, blinding, incomplete outcome
data, selective reporting and other bias (Characteristics of included
studies; Figure 2; Figure 3). Only one study was assessed as having
a low risk of bias for six domains, with the one remaining domain
being unclear (Hsu 2008). All other studies had at least one domain
that was assessed as having an unclear or high risk of bias. One
study (Tsuchida 2002) had a high risk of bias for the random
sequence generation domain, a domain considered to have a large
impact on bias in studies of green tea in weight loss and weight
maintenance. This study was therefore excluded from the meta-
analysis of green tea in weight loss for all measurements. Sensitivity
analyses were conducted to determine the impact that including
studies with potentially high risk of bias in analyses may have had
on the MD for each measurement for the weight loss outcome
(Appendix 10). Results of these analyses showed that Tsuchida 2002
had a small impact on the MD in each outcome, in spite of the high
risk of bias associated with randomisation in that study.

Allocation

The only study to describe the random sequence generation
process clearly was Hsu 2008. In addition to Hsu 2008, Suzuki 2009
was judged to be at a low risk of allocation concealment selection
bias (Characteristics of included studies; Figure 3). The remaining
studies mentioned that allocation was concealed but did not
comprehensively describe the methods used to ensure allocation
concealment. Sensitivity analyses were conducted on weight loss
studies for randomisation (allocation sequence generation) and
allocation concealment domains including only studies assessed
as having low risk of bias (Appendix 10). The analyses could not
be performed on weight maintenance studies as no studies had a
low risk of bias for these domains. Analysis of studies with loss risk
of bias for randomisation showed a very small mean weight loss
compared to analyses when all studies were included. The same
was true when the measurement of weight loss was reduction in
BMI. In Tsuchida 2002, one of the studies translated from Japanese,
the allocation method was judged as having a high risk of bias.

Blinding

Two studies were judged to be at a low risk of both performance
bias and detection bias with regard to blinding (Hsu 2008; Maki
2009), while it was unclear in the remaining studies whether
blinding was satisfactorily achieved (Characteristics of included
studies; Figure 3). Of the 18 studies, all but four (Auvichayapat
2008; Hill 2007; Kataoka 2004; Takashima 2004) described their
work as blinded or double-blinded, but complete details about the
methods used to achieve blinding, and whether the blinding was
successful, were frequently unavailable. All 18 studies delivered
the control in a format (e.g. beverage, capsule) and administration
schedule (e.g. once daily, three times daily with meals) identical
to the intervention. With the exception of Hursel 2009, where
it was unclear, all studies partially or completely matched the
intervention to the control with regards to taste, smell, appearance,
or a combination. Sensitivity analyses were conducted on weight
loss studies for the blinding domain including only studies assessed
as having low risk of bias (Appendix 10). Results of analysis of
studies with low risk of bias produced a reduced amount of weight
loss that was not statistically significant, while the eBect on BMI
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reduction was relatively unchanged. The analyses could not be
performed on weight maintenance studies as no studies had low
risk of bias for this domain.

Incomplete outcome data

Eight studies had complete follow-up of all participants
(Auvichayapat 2008; Diepvens 2005; Hursel 2009; Kataoka 2004;
Takashima 2004; Takeshita 2008; Tsuchida 2002; Westerterp-
Plantenga 2005), while the remainder reported some drop-outs or
loss of follow-up. All studies addressed any incomplete outcome
data or lack of follow-up with the exception of two studies (Kozuma
2005; Tsuchida 2002) for which this was judged to be unclear
(Characteristics of included studies; Figure 3). Two studies (Hsu
2008; Maki 2009) had higher attrition rates than the others, with
Hsu reporting a 78% completion rate and Maki documenting a
completion rate of 84% for the intervention group and 79% for the
control group. The impact of attrition rate was not discussed by
either author. Only one study (Maki 2009) stated that they used
intention-to-treat (ITT) analyses; however, their analysis did not
include four participants for whom post-randomisation eBicacy
data were missing.

Selective reporting

All studies were judged to be free of selective reporting with the
two exceptions (Kovacs 2004; Tsuchida 2002), where it was judged
unclear if there was selective reporting (Characteristics of included
studies; Figure 3). Kovacs 2004 was judged unclear because in
the experimental design section, it was stated that adverse events
were recorded, but these were not reported in the text, and
because several measurements were not uniformly reported for all
participants: resting energy expenditure, respiratory quotient and
physical activity levels. Tsuchida 2002 was judged unclear because
the authors did not explicitly state what they were looking for, so
there is no way to determine if the results reported were for pre-
determined outcomes.

Given the small number of studies included in each meta-analysis
(14 for weight loss and two for weight maintenance), a funnel plot
(Lau 2006; Sterne 2001; Sterne 2011) would be of limited use in
identifying small study bias and so the potential eBect that the lack
of reporting of small negative studies might have had on results was
not investigated further.

Other potential sources of bias

Similarity of baseline characteristics

Participant data for all 18 studies showed that baseline
characteristics were similar between groups within studies, and
most studies described eBorts to ensure that there was a balance
between groups with regard to characteristics such as age, weight
and BMI.

Five of 18 studies (Kajimoto 2005; Kozuma 2005; Suzuki 2009; Wang
2010; Westerterp-Plantenga 2005) were judged to have an unclear
risk of bias based on reporting (or lack of reporting) of funding
sources for studies (Characteristics of included studies; Figure 3)

E:ects of interventions

See: Summary of findings for the main comparison Green tea for
overweight or obese adults

Primary outcomes

1. Change in body weight or mass measure

Body weight

Weight loss studies

Meta-analysis of the 14 trials (Auvichayapat 2008; Diepvens 2005;
Hill 2007; Hsu 2008; Kajimoto 2005; Kataoka 2004; Kozuma 2005;
Maki 2009; Nagao 2007; Suzuki 2009; Takase 2008; Takashima 2004;
Takeshita 2008; Wang 2010) that provided data for weight loss,
using a random-eBects model, produced a statistically significant
MD in body weight of -0.95 kg (95% CI -1.75 to -0.15; P =

0.02; I2 = 95%; 1562 participants; 14 studies) in favour of green
tea preparations over control. However, the analysis revealed a

considerable level of heterogeneity (I2 = 95%; P < 0.00001) and
therefore possible sources of heterogeneity were explored as part
of further analysis.

A sensitivity analysis to assess the impact of including studies that
required MDs and SDs to be imputed was conducted by excluding
the five trials (Auvichayapat 2008; Kajimoto 2005; Maki 2009; Suzuki
2009; Wang 2010) that required imputed data. The impact of
imputed data on the MD was very small and results were statistically
significant whether or not imputed data were used (Appendix 9).

The eBect that all types of bias may have on results of studies was
evaluated by conducting a sensitivity analysis. Figure 3 was used to
identify studies that had been assigned a low risk of bias in at least
one of the following domains: sequence generation, allocation
concealment and blinding, as those domains were likely to have
the largest impact on bias. A sensitivity analysis was conducted by
performing a meta-analysis on the three studies (Hsu 2008; Maki
2009; Suzuki 2009) determined to have low risk of bias. This analysis
resulted in a reduction of the MD in weight loss from -0.95 kg
(95% CI -1.75 to -0.15) to -0.41 kg (95% CI -0.98 to 0.17), a MD that
was not statistically significant (Appendix 10). The eBect that the
number of participants in the study may have on the analysis was
investigated by examining the forest plot of the meta-analysis of
all 14 studies. It showed that even though there was a range in the
size of studies, all 14 studies contributed relatively evenly (6.3% to
8%) to the analysis, with the exception of Auvichayapat 2008 (3.1%),
which was a small study of 60 participants. It appeared then, that
all studies contributed similar weight to the analysis. Therefore,
a sensitivity analysis conducted by removing the largest study to
determine its impact was not done.

All 14 studies reported the total daily dose of catechins contained in
each green tea preparation used as the intervention. This allowed
an assessment of whether the total daily dose of green tea catechins
used in each study was directly related to the eBects attributed
to the intervention. This was achieved by re-plotting the meta-
analysis, and sorting the forest plot display by total daily dose
of green tea catechins (highest to lowest) rather than eBect size
(Analysis 2.1). There did not appear to be a trend between the
reported daily dose of the intervention and the eBect size (Figure 4).
For example, the study with the highest stated daily dose (Diepvens
2005) had a small, non-significant eBect size while two studies
with relatively low declared total daily doses (Kozuma 2005; Takase
2008) had the highest eBect sizes. With the exception of Wang 2010,
all studies also reported the amount of EGCG, as a percentage of
catechins contained in the total daily dose of green tea catechins
that were taken in each study. As EGCG is thought to be the catechin
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most likely to be able to stimulate weight loss and its percentage
in the catechin mixture can vary, the forest plot of the 13 studies
(Analysis 3.1) was re-plotted based on total daily dose of EGCG
to see if a pattern of concentration of EGCG and eBect size could

be established (Figure 5). As with the total daily dose of catechins
described above, the total percentage of EGCG administered daily
did not appear to correlate with eBect sizes observed in each study.

 

Figure 4.   Forest plot of comparison: 2 Total daily dose of catechins: 2.1 Weight loss (weight loss studies) (sorted
highest to lowest total daily dose of catechins).

 
 

Figure 5.   Forest plot of comparison: 3 Total daily dose of epigallocatechin-3-gallate (EGCG): 3.1 Weight loss (weight
loss studies) (sorted by highest to lowest daily dose of EGCG).

 
A subgroup analysis, as specified in the protocol for this review,
was conducted to assess the eBect that the presence or absence
of caBeine may have on weight loss induced by green tea
preparations. CaBeine is a natural constituent of green tea and
its role in weight loss as a result of green tea consumption is
controversial (Rains 2011). All 14 weight loss studies included in
the meta-analysis reported the caBeine content of the intervention
as well as the control. With the exception of three studies
(Auvichayapat 2008; Diepvens 2005; Wang 2010), all studies either
contained no caBeine in both the intervention and control, or the
caBeine content was matched in both intervention and control,
or the diBerence in caBeine content between intervention and
control was very small (less than 28 mg). Many studies also

documented, limited, or both, daily caBeine consumption in
addition to that obtained through the green tea intervention. The
subgroup analysis was conducted by excluding the three studies
that had a significant diBerence in the amount of caBeine between
the intervention and the control (Auvichayapat 2008; Diepvens
2005; Wang 2010). The resulting MD in weight for studies that
contained either no caBeine in the intervention or control, or else
caBeine was matched in intervention and control, was -1.11 kg
(95% CI -1.99 to -0.24). When the subgroup analysis was repeated
on the three studies with caBeine only in the intervention, the MD
in weight was not significant at -0.10 kg (95% CI -0.80 to 0.60).

Of the 14 studies included in the meta-analysis, eight were
conducted in Japan. A subgroup analysis (not specified in protocol)

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

15



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

was conducted to determine if the eBect of green tea preparations
on weight loss was aBected by the country in which the study was
conducted. Analysis 1.2 shows that when only the eight studies
conducted in Japan (Kajimoto 2005; Kataoka 2004; Kozuma 2005;
Nagao 2007; Suzuki 2009; Takase 2008; Takashima 2004; Takeshita
2008) were included in the meta-analysis (Figure 6), the MD in
weight loss increased from -0.95 kg (95% CI -1.75 to -0.15; P = 0.02)
to -1.44 kg (95% CI -2.38 to -0.51; P = 0.002) (Analysis 1.2). This
represents a larger, statistically significant loss in weight than that

produced when the meta-analysis was limited to the six studies
(Auvichayapat 2008; Diepvens 2005; Hill 2007; Hsu 2008; Maki 2009;
Wang 2010) conducted outside Japan (MD -0.04 kg; 95% CI -0.50 to
0.43; P = 0.88) (Analysis 1.2). Examination of the statistical measure
of heterogeneity of these two meta-analyses revealed that the

studies conducted inside Japan were heterogeneous (I2 = 96%; P <
0.00001) while those conducted outside Japan were more similar

to each other (I2 = 18%; P = 0.30).

 

Figure 6.   Forest plot of comparison: 1 Primary outcomes, outcome: 1.2 Weight loss studies conducted in/outside
Japan.

 
All 14 studies were examined in an eBort to identify sources
of heterogeneity among the studies. Baseline characteristics of
participants, including mean body weight and BMI, did not identify
obvious sources of heterogeneity. We noted that there was, more
oOen in studies conducted in Japan, a lack of detail provided
as to how outcome measurements were made (i.e. how weight
was measured, exactly where measurements of waist were taken
etc.), which could lead to inaccurate outcome measurements. This
could have contributed to the heterogeneity that was associated
with the studies conducted in Japan as compared to those
conducted outside. The composition and dose of the green tea
preparation used in each study was compared. In general, although
the composition and dose of green tea was diBerent among
the studies, the range was not large and did not appear to be
substantially diBerent between the two subgroups. The two studies
that showed the highest MD in weight loss (Kozuma 2005; Takase
2008) were conducted in Japan and used green tea preparations of
identical composition and daily dose; however, when the studies

were analysed together, they showed heterogeneity (P = 0.06; I2

= 71%). When the three studies showing the most weight loss
(Kozuma 2005; Nagao 2007; Takase 2008), all conducted within
Japan, were removed from the meta-analysis of the 14 studies,

the heterogeneity was greatly reduced (P = 0.43; I2 = 0%). The
source of heterogeneity remains unclear; however, it appears to be
associated primarily with studies conducted within Japan.

Based on this subgroup analysis, it was decided that the analysis of
studies should be conducted separately for the two groups; a meta-
analysis for studies conducted outside of Japan and a descriptive
analysis stating the range of weight lost for the studies conducted
in Japan. The weight loss experienced by participants in studies
conducted outside Japan was not statistically significant, with a

MD in weight loss of -0.04 kg (95% CI -0.50 to 0.43; P = 0.88; I2 =
18%; 532 participants; 6 studies) (Analysis 1.2) while the weight
loss experienced by participants in the eight studies conducted in
Japan ranged from a MD in weight loss of -0.20 kg to -3.5 kg (1030
participants) (Analysis 1.2).

Weight maintenance studies

There were three studies (Hursel 2009; Kovacs 2004; Westerterp-
Plantenga 2010) investigating the eBects of green tea preparations
on weight maintenance aOer weight loss. A meta-analysis of
two (Hursel 2009; Kovacs 2004) of the three studies providing
data suBicient for imputing MD and SD, based on assumptions
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from weight loss studies, was conducted. The I2 statistic of the
analysis showed considerable heterogeneity, therefore results are
presented as a descriptive analysis. The MD in weight loss ranged
from 0.6 to -1.6 kg.

Body mass index (BMI)

Weight loss studies

A meta-analysis of the 12 trials (Auvichayapat 2008; Diepvens
2005; Hill 2007; Hsu 2008; Kajimoto 2005; Kataoka 2004; Kozuma
2005; Nagao 2007; Suzuki 2009; Takase 2008; Takashima 2004;
Takeshita 2008) reporting data for BMI changes produced a MD

in BMI of -0.47 kg/m2 (95% CI -0.77 to -0.17; P =0.002; I2 = 94%;
1252 participants) (Analysis 1.4) in favour of green tea preparations
over control. As with the initial meta-analysis of studies measuring
loss of weight in kilograms, described in the previous section,
this meta-analysis showed a considerable level of heterogeneity.
A sensitivity analysis was conducted to determine the impact of
including studies where MDs and SDs were imputed. Excluding
four studies (Auvichayapat 2008; Diepvens 2005; Kajimoto 2005;
Suzuki 2009) with imputed values from the analysis resulted in
very little change in eBect size (Appendix 9). To assess the impact
of bias on results, the original analysis was repeated including
the two studies (Hsu 2008; Suzuki 2009) that had a low risk of
bias for sequence generation, allocation concealment and blinding.
The sensitivity analysis showed the mean reduction in BMI was
relatively unchanged from the full analysis (Appendix 10). As
Analysis 1.4 shows, all studies contributed relatively evenly (5.2% to
9.5% weight) to the analysis. This implies that the size of the study
did not have an impact on the weight it was given in the analysis.
Therefore, a sensitivity analysis was not conducted to determine
the impact of the study size.

A subgroup analysis of the eight studies conducted in Japan
(Kajimoto 2005; Kataoka 2004; Kozuma 2005; Nagao 2007; Suzuki
2009; Takase 2008; Takashima 2004; Takeshita 2008) showed a

greater MD in BMI of -0.55 kg/m2 (95% CI -0.89 to -0.20; P =

0.002; I2 = 96%; 1030 participants) (Analysis 1.4) compared to a

MD in BMI of -0.19 kg/m2 (95% CI -0.48 to 0.11; P = 0.21; I2 =
38%; 222 participants) in the four studies conducted outside of
Japan (Auvichayapat 2008; Diepvens 2005; Hill 2007; Hsu 2008).
The studies included in this analysis are 12 of the 14 studies
described in the previous analysis and therefore, the same sources
of heterogeneity are likely to apply. Therefore, the analysis of the
eBect of green tea preparations on BMI was conducted based on
the two subgroups of studies conducted inside Japan (descriptive
analysis) and those conducted outside Japan (a meta-analysis).
The four studies conducted outside Japan showed a MD in BMI

of -0.19 kg/m2 (95% CI -0.48 to 0.11; P = 0.21; I2 = 38%; 222
participants), while studies conducted in Japan showed a reduction

in BMI ranging from no eBect to -1.30 kg/m2 (1030 participants).

All 12 studies reported total daily doses of green tea catechins as
well as the percentage of EGCG contained in each of these total
daily doses. The forest plot of the meta-analysis of the 12 trials
providing data about the eBect of green tea catechins on BMI
was re-plotted, ordering studies by the largest to smallest total
daily dose of catechins (Analysis 2.2) and total daily dose of EGCG
(Analysis 3.2). As with weight loss described above, a relationship
with total daily dose or total daily EGCG was not apparent for BMI
changes.

Weight maintenance studies

As discussed above, the two studies (Hursel 2009; Kovacs 2004)
that provided data that allowed imputation of MDs with SD were
considerably heterogeneous (Analysis 1.5) and so a descriptive
analysis was used. The MD in BMI observed during the weight

maintenance was 0.2 to -0.5 kg/m2.

Waist circumference

Weight loss studies

Thirteen studies provided waist circumference data suBicient for
meta-analysis using a random-eBects model (Auvichayapat 2008;
Diepvens 2005; Hill 2007; Hsu 2008; Kajimoto 2005; Kataoka 2004;
Kozuma 2005; Nagao 2007; Suzuki 2009; Takase 2008; Takashima
2004; Takeshita 2008; Wang 2010). Analysis yielded a MD in waist

circumference of -0.99 cm (95% CI -1.76 to -0.22; P = 0.01; I2 =
90%; 1434 participants; 13 studies) (Analysis 1.6) in favour of green
tea over control. Re-analysing the data and excluding five trials
(Auvichayapat 2008; Diepvens 2005; Kajimoto 2005; Suzuki 2009;
Wang 2010) with imputed data resulted in an increase in the eBect
size from a MD in waist circumference of -0.99 cm (95% CI -1.76
to -0.22) to a MD of -1.25 cm (95% CI -2.24 to -0.26) (Appendix 9).
Sensitivity analysis restricting inclusion to the two studies (Hsu
2008; Suzuki 2009) that had a low risk of bias identified for sequence
generation, allocation concealment and blinding, yielded a MD
that now crossed zero and was no longer statistically significant
(Appendix 10). The forest plot of the meta-analysis (Analysis 1.6)
showed that all studies contributed relatively evenly (4.3% to 9.9%
weight) to the analysis. This implied that the size of the study did
not have an impact on the weight it was given in the analysis.
Therefore, a sensitivity analysis conducted by removing the largest
study to determine its impact was not conducted.

To assess whether the results were sensitive to the country in which
the study was conducted, a subgroup analysis was conducted
including the eight studies conducted in Japan (Kajimoto 2005;
Kataoka 2004; Kozuma 2005; Nagao 2007; Suzuki 2009; Takase
2008; Takashima 2004; Takeshita 2008), followed by a separate
analysis including only the five studies conducted outside Japan
(Auvichayapat 2008; Diepvens 2005; Hill 2007; Hsu 2008; Wang
2010). The MD in waist circumference was -1.38 cm (95% CI -2.30

to -0.46; P = 0.003; I2 = 93%; 1030 participants), for the eight
Japanese studies compared to -0.23 cm (95% CI -1.39 to 0.94; P

= 0.07; I2 = 58%; 404 participants) for studies conducted outside
Japan (Analysis 1.6). As with previous analyses with weight loss
and decrease in BMI, the meta-analysis of the studies conducted
in Japan showed heterogeneity suBicient to warrant results being
reported as a range rather than a meta-analysis. Therefore, the MD
in waist circumference was -0.23 cm (95% CI -1.39 to 0.94; P = 0.07;

I2 = 58%; 404 participants) for studies conducted outside Japan and
ranged from a gain of 1 cm to a loss of 3.30 cm (1030 participants)
for studies conducted in Japan.

All 13 studies reported total daily doses of green tea catechins.
The forest plot of the meta-analysis of these studies was re-done,
ordering studies by the largest to smallest total daily dose of
catechins (Analysis 3.3). No correlation between total daily dose
and loss in waist circumference was observed. All but one study
(Wang 2010) documented the amount of EGCG contained in each
of the daily doses of green tea. The eBect that the amount of EGCG
in the green tea preparation tested had on waist circumference
was assessed by re-plotting the meta-analysis of the 12 studies and
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ordering the forest plot by highest to lowest total daily dose of
EGCG (Analysis 3.3). No trend between the amount of reduction in
waist circumference and amount of EGCG contained in green tea
preparation tested was observed.

Weight maintenance studies

As discussed above, the two studies that provided suBicient
data for analysis (Hursel 2009; Kovacs 2004) were substantially
heterogeneous (Analysis 1.7) and so a descriptive analysis was
used. The MD in waist circumference observed during the weight
maintenance was 0.3 to -1.7 cm.

Waist-to-hip ratio

Weight loss studies

Four studies provided waist-to-hip ratio data suBicient for analysis
(Auvichayapat 2008; Diepvens 2005; Hill 2007; Kajimoto 2005).
Meta-analysis, using a random-eBects model, yielded a MD in

waist-to-hip ratio of -0 (95% CI -0.02 to 0.01; P = 0.69; I2 = 80%;
339 participants), which was not statistically significant (Analysis
1.8). A sensitivity analysis of the eBect of using imputed data
was conducted on the one study (Hill 2007) that did not require
data to be imputed. The mean change in waist-to-hip ratio was
relatively unchanged (Appendix 9). The forest plot of the meta-
analysis (Analysis 1.8) showed that all studies were not weighted
evenly in the analysis. The impact that the size of the study had
on results of the meta-analysis was determined by examining the
relative weight that was assigned to each study in Analysis 1.8. The
study with the most participants (Kajimoto 2005) and the study
with the fewest participants (Hill 2007) contributed similar weight
(29.9% and 32.0%, respectively) to the meta-analysis. The impact
of the country in which the study was conducted was assessed
by comparing the MD resulting from the analysis of the one study
(Kajimoto 2005) conducted in Japan to the MD resulting from the
analysis of the remaining three studies conducted outside Japan
(Auvichayapat 2008; Diepvens 2005; Hill 2007) . Results were similar
regardless of country in which the study was conducted (Analysis
1.8).

The eBect that the total daily dose of green tea catechins and the
amount of EGCG contained in the catechins had on the waist-to-hip
ratio was not investigated. This was because the meta-analysis of
the four studies showed a statistically insignificant eBect of green
tea on the waist-to-hip ratio, regardless of content of preparation
tested.

Weight maintenance studies

One study (Kovacs 2004) provided data for weight maintenance
using waist-to-hip ratio as one of the reported measurements.
There was no diBerence in the calculated MD in waist-to-hip ratio
between the group using green tea (MD 0; SD 0.039 (imputed)) and
those using the control (MD 0; SD 0.035 (imputed)).

2. Mortality

There were no cases of mortality (any cause) reported in any
included weight loss and weight maintenance studies.

3. Health-related quality of life

This outcome was assessed in only one (Diepvens 2005) of 18
weight loss and weight maintenance studies where participants'

attitude towards eating was assessed on days 4, 32 and 87 during
the study using the three-factor eating questionnaire.

Secondary outcomes

1. Compliance/adherence

Compliance/adherence to consuming the intervention or control
according to study protocol was reported in nine weight loss
and weight maintenance studies (Auvichayapat 2008; Hursel 2009;
Kozuma 2005; Maki 2009; Nagao 2007; Suzuki 2009; Takase 2008;
Takeshita 2008; Wang 2010). The methodology for tracking this
outcome was provided in five of the nine studies (Kozuma 2005;
Maki 2009; Nagao 2007; Takeshita 2008; Wang 2010).

2. Patient satisfaction

This outcome was not reported in any included studies.

3. Morbidity

This outcome was not reported in any included weight loss and
weight maintenance studies.

4. Adverse e�ects of treatment

Adverse events that were experienced by participants in
intervention and control groups were recorded in Appendix 6.
In general, many studies did not record detailed information
regarding adverse events. Ten studies reported no deaths, while
eight studies did not mention any deaths. The reporting of all
adverse events (whether associated with the intervention or
control or not) was as follows: six studies did not report on the
presence or absence of adverse events, eight reported that there
were none and four reported the presence of adverse events (Hsu
2008; Kajimoto 2005; Maki 2009; Suzuki 2009). Regarding serious
adverse events, 10 studies reported none, one study reported
elevated blood pressure requiring hospitalisation (Maki 2009) and
the remaining studies did not comment. Eleven studies reported
on whether adverse events caused participants to drop out of
the study and only one of these had one participant drop-out
(Maki 2009). Two studies each reported one hospitalisation of one
participant in the intervention group (Hsu 2008; Maki 2009); one
of the studies (Maki 2009) reported elevated blood pressure as
the reason while the other study (Hsu 2008) did not provide the
reason for hospitalisation. In both studies, the hospitalisations
were judged by investigators as likely not to be associated with the
intervention. Hospitalisations as a result of intervention or control
were not reported in the remaining 16 studies. Adverse events
requiring outpatient treatment were not recorded in any studies.
Specific adverse events were listed in only two studies (Hsu 2008;
Maki 2009). Fourteen adverse events were reported in the Maki 2009
study as follows: three cases of hypertension and one case each of
dyspepsia and elevated liver enzymes in the intervention group and
three cases of hypertension and one report each of constipation,
nausea, pain, palpitation, elevated liver enzymes and ulcerative
stomatitis in the control group.

5. Costs

This outcome was not reported in any included studies. Two
preparations used in the studies were commercial products while
the remaining were prepared specifically for each study.
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D I S C U S S I O N

This review examined the eBect of green tea preparations on
weight loss and weight maintenance when used by overweight or
obese adults. Data for the change in body weight or mass measure
outcomes were reported in most studies as change in weight, BMI,
waist circumference and waist-to-hip ratio. No studies reported on
the length of time that participants had been overweight or obese,
which is unfortunate as it has been shown that being overweight for
a longer period of time could make it more diBicult to lose weight
(Elfhag 2005).

The risk of bias assessment tool was useful in evaluating the
potential for a variety of types of biases to aBect results of studies.
Only one of the 18 studies was assessed as having a low risk of
bias for six criteria and unclear risk for the remaining one criterion
considered (Hsu 2008), while the study by Tsuchida 2002 was
determined to have a high risk of bias for the random sequence
generation domain, a domain considered to have a large impact on
bias in studies of green tea in weight loss and weight maintenance.
Due to its high risk of bias, the Tsuchida study was removed from the
meta-analysis. The remaining 17 studies were assessed as having a
reasonably low risk of bias.

Change in body weight or mass measurement

Weight loss studies

Body weight

Meta-analysis of six studies conducted outside Japan showed that
preparations of green tea produced a statistically non-significant
MD in weight loss of approximately -0.04 kg, compared to control,
during the 12-week study period (Analysis 1.1). The lack of positive
loss in weight is not surprising considering only one of the six
studies showed a statistically significant weight loss. Of the eight
studies conducted in Japan, five showed statistically significant
results, yet as a group they were heterogeneous and showed a MD
in weight loss ranging from -0.2 kg to -3.5 kg in favour of green
tea preparations over control. Weight loss in both analyses was
less than the 5% to 10% loss of body weight that is thought to
be beneficial in reducing CV risk factors in overweight and obese
adults (Wing 2011). Sensitivity analyses testing for the eBects of
inclusion of studies with imputed data, and size of study showed
that these factors had limited impact on the results of the analysis.
Meta-analysis including only those studies with a low risk of bias,
however, lowered the average weight loss to a very modest amount
that was not statistically significant. This means that the weight
loss reported in this meta-analysis, which is already a modest sum,
may be even less in reality if only those studies with the lowest
risk of bias are considered. A striking trend emerged from analysis
of the studies, a trend reported by other review authors (Hursel
2009a). In general, studies conducted in Japan reported larger
losses in weight than those conducted in other countries. There
are several possible explanations for this diBerence. For example,
the definition of the level of BMI that is considered overweight/
obese in diBerent cultures can vary. In addition, the average
levels of caBeine intake within cultures is diBerent and that may
aBect response to caBeine in the green tea preparations. Another
possible explanation for the diBerence in response to green tea
preparations may be due to the documented genetic diBerence
in the enzyme COMT between Japanese (Asians) and Caucasians
(Hursel 2009a; Rains 2011). There is a known genetic variation in
COMT, an enzyme responsible for metabolising norepinephrine,

that can make it high-activity or low-activity. Those with low-
activity COMT have been shown to be more susceptible to weight
gain. Asians are known to have a higher frequency of high-activity
COMT while Caucasians have a higher frequency of low-activity
COMT. It is proposed then that Asians, with the higher-activity
COMT, are more sensitive to the COMT inhibition eBects of green
tea than are Caucasians whose COMT is low-activity (Rains 2011).
As stated previously, catechins and caBeine are thought to work
synergistically in promoting weight loss. Subgroup analysis of
studies that contained either no caBeine in the intervention or
control or else caBeine was matched in intervention and control
gave a mean weight loss of -1.11 kg (95% CI -1.99 to -0.24), similar to
the meta-analysis of all studies regardless of the caBeine content.
Analysis of studies that included caBeine along with catechins
in the intervention and no caBeine in the control did not show
an increased amount of weight loss compared to studies that
had no diBerence in the amount of caBeine in intervention and
control. These results do not support the theory of synergy with
caBeine and catechins and weight loss; however, this is based on
a small number of studies. This subgroup analysis suggests that
the weight loss experienced with the use of green tea preparations
was independent of the content of caBeine. Other factors in these
studies would need to be explored before it could be determined if
caBeine really does or does not have a role in weight loss produced
by green tea.

Body mass index

Meta-analysis of the four studies conducted outside Japan that
used BMI as a measurement for weight loss revealed a statistically

non-significant MD in BMI of -0.19 kg/m2. Studies conducted in
Japan were heterogeneous and produced MDs in BMI that ranged

from no eBect to -1.3 kg/m2 in favour of green tea preparations over
control. Sensitivity analyses to determine eBects of inclusion of
studies requiring imputed data and including studies regardless of
risk of bias failed to show that any of these factors had a measurable
eBect on results. The size of each study did not appear to aBect
the meta-analysis as all studies were given similar weights in the
analysis. Findings for country of study and content of preparation
were similar to those reported for weight loss, as described above.

Waist circumference

Meta-analysis of five studies conducted outside Japan showed a
statistically non-significant MD in waist circumference of -0.23 cm
and ranged from a gain of 1 cm to a loss of 3.3 cm for studies
conducted in Japan. The sensitivity analysis of the eBect of using
studies with imputed data and including studies with higher risk
of bias did have modest eBects on results. As described for other
measurements, Japanese studies produced greater reductions
than studies conducted elsewhere.

Waist-to-hip ratio

Meta-analysis of the four studies providing data for waist-to-hip
ratio did not provide statistically significant diBerences between
intervention and control groups.

Weight maintenance studies

Meta-analysis of two studies measuring the ability of green tea
to help with weight maintenance showed a small, statistically
non-significant eBect on weight and BMI. Not only were there
few studies to evaluate, analysis required data to be imputed.
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Therefore, further study is required before it can be determined if
green tea has a role in weight maintenance.

It is puzzling that studies that used the highest total daily doses
of green tea catechins did not produce the greatest eBect on
weight loss; in fact several of the studies using the highest doses
appeared to produce eBects that were not statistically significant.
There are several possible explanations for this finding: total daily
doses of catechins were calculated by the authors of this review,
based on information provided in the primary report of each study.
The information may have not been accurate, either due to poor
reporting in the article or because the study authors relied on
stated label concentrations of catechins rather than on a chemical
analysis of content of the preparation. The failure of eBect to
correspond to dose could also be a consequence of diBerences
in study design. Linking total daily dose of EGCG, considered the
most active catechin, to eBect, was similar but not identical to the
pattern seen with total daily dose of catechins and eBect. As with
the catechins, the studies that administered the highest total daily
doses of EGCG did not produce statistically significant eBects on
measurements of weight loss, while the best eBects were seen in
the two studies that used products that were in the middle of the
group, based on total daily dose of EGCG. The fact that the dose
to eBect was not identical for catechins and EGCG is not surprising
as the amount of EGCG can vary from preparation to preparation.
What is inexplicable, at least in principle, is that a higher dose
does not produce a larger eBect. This points to the eBect that
variations in study design can have on results. Further studies using
chemically characterised products are required to establish the
chemical content of green tea best able to aid in weight loss.

The eBect that caBeine, a natural constituent of green tea, had
on weight loss in studies is unclear. It was appropriate that the
majority of studies documented, limited, or both the amount of
caBeine participants consumed daily, as well as the amount of
caBeine in the green tea preparation. Some studies, attempting to
remove caBeine as a variable in the investigation, used caBeine-
free interventions and controls while others included caBeine in the
intervention but cancelled out the eBect of caBeine on weight loss
in the study by adding the same amount of caBeine to the control.
Analysis of these 'caBeine-less' studies showed small, statistically
significant reductions in weight, BMI and waist circumference,
indicating that the catechins in green tea and not caBeine were
likely to be responsible for the modest eBect on weight loss. The
issue was clouded when analysis of the other studies that did
have a significantly higher level of caBeine in the intervention
as compared to the control yielded a very small eBect that was
not statistically significant. It cannot be determined if the level
of caBeine accounted for the low level of weight loss or if other
factors were responsible. More research is required to clarify the
role of caBeine in green tea as it applies to weight loss and weight
maintenance.

Summary of main results

Meta-analysis of six studies on 532 participants randomised to
examine the eBect of green tea preparations on weight loss when
used for a minimum of 12 weeks, produced a very small, statistically
non-significant MD in weight loss. Eight studies conducted in Japan
were too diBerent from each other to be combined for analysis;
however, they reported a MD in weight loss that ranged from -3.5
to -0.2 kg (1030 participants). Findings were similar for BMI and
waist circumference, while there was no appreciable eBect on

waist-to-hip ratio, when compared to controls. The modest size
of the reduction in weight produced by green tea preparations
make them unlikely to be clinically relevant. These results were not
substantially influenced by the use of imputed data in the analyses,
or size of study. It is interesting to note that the country in which
the study was conducted influenced the size of the eBect. The meta-
analyses of studies conducted in Japan yielded a higher MD for all
measurements of weight loss, with the exception of waist-to-hip
ratio, than did the analyses of studies conducted outside of Japan.

Results of the eBects of green tea preparations on 184 participants
on weight maintenance aOer an initial weight loss were not
statistically significant for any of the four measurements of weight
change. This was likely to be a consequence of the small number
of studies, in addition to the factors described above for the weight
loss studies.

Overall completeness and applicability of evidence

The evidence provided by this systematic review is applicable to
adult males and females who are overweight or obese, and have
no contraindications to the use of green tea preparations. Data
were suBicient for analysing one of the three primary outcomes of
this review (change in body weight or mass measure). No studies
were identified that aimed to investigate mortality or that provided
data suBicient for addressing the remaining primary outcome of
health-related quality of life. The only secondary outcomes that
could be addressed in the review were adverse eBects of treatment
and compliance. The adverse eBects were not complete as many
studies did not report whether participants were asked about
adverse eBects of green tea preparations or control. Similarly, half
of the studies reported on compliance, with only five providing
information on how compliance was tracked.

Quality of the evidence

In general, the studies were of reasonable quality. Most studies
reported information regarding study design, with the exception
of ITT analysis and adverse eBects. Increasing the number of
participants, documenting how long they had been overweight
and using green tea preparations of defined chemical composition
in a standardised dose would help to improve overall quality
and reproducibility of evidence. Most of the meta-analyses

conducted in the review had I2 values that indicated a high
level of heterogeneity. There were numerous potential reasons for
heterogeneity among the studies, not the least of which was the
significant variation in the content of the green tea preparation and
in the doses used in studies. Another source of heterogeneity was
the discrepancy between what investigators in each study set as the
lowest BMI considered to be overweight (values varied from 21 to 25

kg/m2, although no documentation was provided to say how many

participants were actually below 25 kg/m2).

Potential biases in the review process

We believe that the search strategies used in this systematic review
were comprehensive but the possibility remains that a study could
have been missed. Translations of the five Japanese studies were
carried out independently by at least two volunteers for each study
and the translations were compared for consistency; however it
is possible that errors in translation were made. In some studies,
there appeared to be incomplete reporting, and attempts were
made to contact the study authors, with mixed success. We made
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conservative judgements with regards to the risk of bias criteria;
for example, a number of study authors described their trials as
"randomised", but if detail about how randomisation was achieved
was not provided, we judged it to be "unclear" as to whether the
study was truly randomised.

Agreements and disagreements with other studies or
reviews

Two systematic reviews on green tea for the management of
obesity have been published since July 2009 (Hursel 2009a; Phung
2010). The former, a meta-analysis of 11 studies on green tea in
weight loss, concluded that catechins or an EGCG-caBeine mixture
contained in green tea, had a small eBect on weight loss and
weight maintenance (Hursel 2009a). Using a random-eBects model,
Hursel 2009 calculated that participants in intervention groups
experienced an average weight change of -1.31 kg (95% CI -2.05 to
-0.57; P < 0.001). Our meta-analysis of 14 studies detected a high
level of heterogeneity and so we separated our analysis into two
groups: studies conducted in Japan and those conducted outside
Japan. The Hursel 2009 review describes further analysis where
they also divided studies into Asian studies and Caucasian studies,
to examine diBerences in eBects of green tea between these two
groups. Hursel 2009 found that the average eBect size with regard
to weight loss for the eight Asian studies was -1.51 (95% CI -2.37
to -0.65), compared to -0.82 kg (95% CI -2.13 to 0.50) for the
three Caucasian studies. Hursel 2009 noted that the diBerence in
results between ethnic groups was not statistically significant. In
this review, we compared Japanese (as opposed to Asian in Hursel
2009a) studies to studies conducted outside of Japan to determine
if results between these groups diBered. When the eight Japanese
studies included in our review were analysed for weight loss, it
was revealed that they were too heterogeneous to pool and so the
range of weight loss was reported (MD of -3.5 to -0.20) (Analysis 1.1).
Analysis of the six studies that were not conducted in Japan had a
non-significant MD of -0.04 kg (95% CI -0.50 to 0.43) (Analysis 1.1).
Results of our analyses of the two groups suggested that there is
potentially a diBerence in how the two ethnic groups responded
to green tea preparations for weight loss, perhaps diBerently than
when the comparison was made between Asians and Caucasians.

The more recently published systematic review, Phung 2010,
looked at 15 studies and noted whether caBeine was included
as part of the intervention or not. Phung 2010 calculated
that participants in intervention groups who received green tea
catechins in combination with caBeine had a decreased body
weight (-1.38 kg; 95% CI -1.7 to -1.06), BMI (-0.55; 95% CI -0.65 to
-0.4), and waist circumference (-1.93 cm; 95% CI -2.82 to -1.04),
compared with control groups containing similar amounts of
caBeine. Although there was only overlap in eight of the 15 studies
between the Phung 2010 systematic review and ours, our findings
are in agreement with Phung when the quantity of caBeine was
similar in the intervention and control. Phung also reported that
in the studies where neither the green tea intervention nor control
included caBeine (Hill 2007; Takeshita 2008), the intervention group
did not have any significant advantage over the control in terms
of changes in body weight, BMI or waist circumference, suggesting
that caBeine needs to be present with catechins to have an eBect on
weight loss. Our findings were not in agreement with this. However,
the eBect of the presence of caBeine is not clear cut, based on just
two studies, as we noted that Takeshita 2008 did actually have a
small statistically significant eBect on all three measurements of

weight loss; weight loss (-0.8 kg; 95% CI -1.41 to -0.19), BMI (-0.3 kg/

m2; 95% CI -0.50 to -0.10) and waist circumference (-0.80 cm; 95%
CI -1.37 to -0.23).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Results from this review indicate that green tea has no significant
eBect on weight maintenance. Preparations of green tea used for
12 weeks in overweight/obese patients produced a very small,
statistically non-significant loss of weight, decrease in BMI, and
decrease in waist circumference compared to a control substance.
Adverse eBects were minimal, with hypertension and constipation
being most commonly reported. Many of the trials included
in this review had methodological deficiencies that should be
taken into account when considering the results of this review.
Additionally, the clinical significance of the small changes seen in
the parameters measured is likely to be minimal. However, even
though the changes may be small, any small loss combined with
minimal adverse eBects may have an overall positive impact on an
individual attempting to lose weight.

Implications for research

A number of studies on the eBectiveness of green tea preparations
in weight loss and weight maintenance have been completed in the
since the early 2000s, most of which are of reasonable design. What
became clear when analysing studies was that there was qualitative
and quantitative variation in chemicals contained in the green tea
preparations being tested. Inconsistency in product content may
account for the variation in results obtained. There are several
factors that should be addressed if new studies on this topic are to
increase our understanding of the value of green tea. To improve
the quality of new studies, it is recommended that future studies:
follow a standard reporting format, such as CONSORT, to ensure
that all details of the study are available for assessment; perform
an ITT and per protocol (PP) analysis to account for drop-outs
aOer randomisation; provide a complete quantitative description of
the chemical content of the green tea preparations as well as the
control; establish a standard dose of green tea, with a standardised
content of catechins; and include outcomes such as health-related
quality of life and adverse eBects.
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Methods This was a randomised, placebo-controlled clinical trial with a treatment to control randomisation ra-
tio of 1:1

Participants INCLUSION CRITERIA:

• 40 to 60 years old (females postmenopausal > 1 year)

• BMI > 25 kg/m2

EXCLUSION CRITERIA:

a history of:

• metabolic disease (e.g. diabetes mellitus, hyper- or hypothyroidism, Cushing's syndrome)

• systemic disease (e.g. heart, renal, liver disease)

• prescribed medications (e.g. antipsychotics, antidepressants, anti-obesity medications, hormonal
therapy)

• regular exercise or average total energy expenditure > 8373.6 kJ/day

• history of tea or caffeine hypersensitivity

DIAGNOSTIC CRITERIA:

• height (measured using a wall-mounted ruler)

• weight (measured using a digital scale before breakfast, after voiding, wearing a hospital gown)

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Thailand

SETTING: NR

TREATMENT BEFORE STUDY: unknown

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

Auvichayapat 2008 
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SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in Physiology & Behavior, a peer-reviewed journal, and was support-
ed by the Invitation Research Fund of the Faculty of Medicine of Khon Kaen University, Thailand

Stated aim of study Quote from study: "We therefore studied whether green tea reduces body weight in obese Thais"

Notes BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "the subjects were equally randomised into two groups, the
green tea group and the placebo group"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "all subjects were blind to the aim of the study"

"the subjects in the placebo group received cellulose capsules, which were in-
distinguishable from the green tea capsules"

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: investigators specified enrolment details and explained that there
was no attrition of participants

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: appears to be free of other bias

Auvichayapat 2008  (Continued)

 
 

Methods This study was a randomised, double-blind, placebo-controlled, parallel trial with a randomisation ra-
tio of 1:1

Participants INCLUSION CRITERIA:

• female

• BMI 25 to 31 kg/m2

• 19 to 57 years old

• moderate caffeine-users (200 to 400 mg caffeine/day)

Diepvens 2005 
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• in good health

• non-smokers

• normotensive

• not using medication

• moderate alcohol user at most

EXCLUSION CRITERIA: NR

DIAGNOSTIC CRITERIA:

• weight (measured using a digital balance accurate to 0.02 kg, ChyoMW-150K; Chyo Japan, with par-
ticipants in underwear after voiding)

• height (measured to nearest 0.1 cm using a wall-mounted stadiometer, model 220, Seca, Hamburg,
Germany)

• BMI (calculated using previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: the Netherlands

SETTING: NR

TREATMENT BEFORE STUDY: 3 days of energy balanced diet before rest of study

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in The British Journal of Nutrition, a peer-reviewed journal, and was
commercially supported by Unilever food and Health Research Institute, Unilever R&D Vlaardingen,
Vlaardingen, the Netherlands, with Slim-Fast diet products donated by Unilever Bestfoods Nederland
BV

Stated aim of study Quote from study: "the aim of the present study was therefore to investigate whether GT [green tea]
ingestion, independent of habitual caffeine intake, increased REE [resting energy expenditure] and
substrate oxidation, whether this effect was present after a 4-week administration of GT along with a
LED (meal replacement diet plan) and whether GT ingestion during the LED offset the expected reduc-
tion in REE. Furthermore, we investigated the effect of a 12-week GT administration during the LED on
body weight and fat loss. We hypothesised that GT might increase REE and fat oxidation compared with
PLAC [placebo], and that this effect might be present after a 4-week ingestion of GT along with a LED
(meal replacement diet plan). We further hypothesised that GT might offset the reduction in REE that is
expected to occur during the LED and that GT might stimulate the loss of body weight and fat"

Notes BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "the two groups were randomly assigned to the two treat-
ments"

Comment: method of randomisation not reported

Diepvens 2005  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "a double-blind, placebo-controlled, parallel design was
adopted"

"In addition, the subjects ingested three capsules (hard gelatine, size no. 1) of
PLAC (maltodextrin) or GT three times daily..."

Comment: effort appears to have been made to make capsules uniform in
appearance. No mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: investigators specified enrolment details and there does not ap-
pear to have been any attrition of participants

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: study funded by Unilever, maker of meal replacement drink prod-
uct. One author was affiliated with Unilever Food and Health Research Insti-
tute. Source of capsules with green tea or placebo is unclear. Results were not
positive so we judged that there was a low risk of bias

Diepvens 2005  (Continued)

 
 

Methods This study was a randomised placebo controlled clinical trial with an unknown randomisation ratio

Participants INCLUSION CRITERIA:

• post-menopausal women (follicle stimulating hormone 25 IU/L)

• 45 to 70 years old

• BMI 25 to 39.9 kg/m2

EXCLUSION CRITERIA:

• consumption of  ≥ 3 cups of green tea/day

• habitual caffeine intake of ≥ 300 mg (> 3 or 4 cups of coffee/day)

• diabetes

• liver disease

• gastrointestinal disease

• CV disease

• abnormal thyroid function

• using hypertensive, lipid-lowering or anti-obesity medications

• known hypersensitivity or allergy to green tea, EGCG, or both

• on a weight reduction programme

• on a medically supervised diet

• > 5 kg weight loss within month prior to study

• smoker (> 10 cigarettes/day)

• participating in any other study

Hill 2007 
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• donated blood in 3 months prior to study

• had antibiotic therapy for more than 7 days in the 3 months prior to study

DIAGNOSTIC CRITERIA:

• height (measured to nearest 0.1 cm using wall-mounted telescopic stadiometer (Seca 220; Vogel &
Halke, Humberg, Germany) with participants in stocking or bare feet)

• weight (measured to nearest 200 g using electronic scale (Tanita Ultimate Scale 2000; Tokyo, Japan)
with participants wearing minimal clothing, no shoes, in fasted state

• abdominal fat (calculated by DXA – Lunar Prodigy, General Electric (GE Medical Systems, Madison, WI)
with standard software supplied by GE Medical Systems (enCORE 2003, version 7.52))

• follicle stimulating hormone (blood sample taken from direct venepuncture of a forearm vein for
analysis)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Australia

SETTING: NR

TREATMENT BEFORE STUDY: unknown

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in The Journal of the American College of Nutrition (JACN), a peer-
reviewed journal, and was commercially supported by a collaborative agreement with DSM Nutritional
Products; 1 author is an employee of DSM Nutritional Products

Stated aim of study Quote from study: "therefore, the aim of this study was to investigate the metabolic effects of a combi-
nation of EGCG and regular aerobic exercise in overweight/obese post-menopausal women."

Notes BMI: body mass index; EGCG: epigallocatechin-3-gallate; CV: cardiovascular; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "the groups were then randomly assigned to either of the
two treatments"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Quote from study: "subjects were allocated to one of two groups which were
balanced by age, BMI and fasting blood glucose"

Comment: allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no mention of blinding efforts. No description of appearance of
capsule product compared to placebo found

Hill 2007  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Low risk Comment: study funded by DSM Nutritional products, maker of test product.
However, results were not positive so we judged that there was a low risk of
bias

Hill 2007  (Continued)

 
 

Methods This was a randomised, double-blind, placebo-controlled clinical trial with a randomisation ratio of 1:1

Participants INCLUSION CRITERIA:

• 16 to 60 year old*

• BMI > 27 kg/m2

EXCLUSION CRITERIA:

• endocrine disease, e.g. thyroid disorder, pituitary disorder, sex gland disorder

• heart disease, e.g. arrhythmia, heart failure, myocardial infarction, patient with pacemaker

• allergy and immunology disease

• high aminotransferases (alanine, aspartate > 80 IU/L) or high serum creatinine (> 2.5 mg/dL)

• pregnant or lactating women

• childbirth within 6 months

• stroke or otherwise unable to exercise

• management for weight control within 3 months

• any other conditions deemed unsuitable for trial as evaluated by physician-in-charge

DIAGNOSTIC CRITERIA:

• height (measured with a wall-mounted stadiometer to nearest 0.1 cm)

• weight (measured on a calibrated balance beam scale to nearest 0.1 kg, after overnight fast, with sub-
jects in undergarments and hospital gown)

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: 1

COUNTRY/ LOCATION: Taiwan/Taipei

SETTING: hospital (outpatient clinic)

TREATMENT BEFORE STUDY: note: in the lead-in period of 2 weeks, the patients should maintain
weight and weight control within 0.5%

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): per cent reduction of BMI and body weight

Hsu 2008 
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SECONDARY OUTCOME(S): per cent reduction of: glucose, cholesterol, LDL, HDL and triglycerides, lep-
tin, adiponectin and ghrelin comparisons and analysis

OTHER OUTCOME(S): NR

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in Clinical Nutrition, a peer-reviewed journal, and was supported by
a grant from the National Science Council, Taiwan

Stated aim of study Quote from study: "thus, we conducted this randomised clinical trial to examine the effect of GTE
[green tea extract] on obese women and to explore the relationship between GTE and obesity-related
hormone peptides."

Notes Our inclusion criteria state that we will only look at studies with participants over the age of 18. In this
case, we contacted the author and learned that though the researchers would have accepted partici-
pants below the age of 18, no such participants were included in this study.

BMI: body mass index; HDL: high-density lipoprotein; LDL: low-density lipoprotein; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from study: "a random number between 0.0 and 0.99 was generated
by the computer for each subject. Subjects with a random number between
0.0 and 0.49 were assigned to the group with the GTE [green tea extract] while
those with a random number between 0.50 and 0.99 were assigned to the
placebo group with cellulose"

Comment: sequence generation was appropriate

Allocation concealment
(selection bias)

Low risk Comment: numbers were computer generated as each patient was enrolled
therefore the group they would be allocated to was concealed and depended
upon the computer to generate

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from study: "a randomised, double-blind, placebo-controlled clinical
trial was conducted"

"The same opaque capsules containing either dried powder GTE or placebo
(cellulose) were administered to the subjects by a research assistant blinded
to the contents in the capsules. All subjects were treated in the same fashion"

Comment: no mention of effectiveness of blinding efforts; however, care was
clearly taken to blind both staB and participants

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: study authors gave reasons that most but not all participants with-
drew from the study. The number who did not complete the study was high-
er than for other studies: 9/50 in the intervention and 13/50 in the controlled
group. It is unclear the effect that those who did not give reasons for withdraw-
al and those who withdrew because they did not see an effect may have had
on results

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Hsu 2008  (Continued)
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Other bias Low risk Comment: appears to be free of other bias

Hsu 2008  (Continued)

 
 

Methods The was a randomised, placebo-controlled, double-blind parallel trial with a treatment to control ran-
domisation ratio of 1:1

Participants INCLUSION CRITERIA:

• 18 to 60 years old

• BMI: 25 to 35 kg/m2

• in good health

• non-smoker

• not using medication

• ingesting ≤ 100 mg caffeine/day (from coffee, tea, chocolate, cola or energy drinks; main source of
caffeine intake was coffee)

• not drinking green tea habitually

• moderate alcohol user at most

EXCLUSION CRITERIA: NR

DIAGNOSTIC CRITERIA:

• weight (measured with a digital balance - model 707; Seca, Hamburg, Germany; weighing accuracy of
0.1 kg - participants in underwear, in a fasted state, after emptying their bladder)

• height (measured with a wall-mounted stadiometer- model 220; Seca)

• BMI (calculated from previous 2 measurements)

• distribution of fat (measured using waist circumference at site of the smallest circumference between
rib cage and ileac crest in standing position)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: the Netherlands

SETTING: NR

TREATMENT BEFORE STUDY:

participants were required to enter 4 weeks of weight loss before study for weight maintenance began

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in The American Journal of Clinical Nutrition, a peer-reviewed jour-
nal, and was supported by NUTRIM, Maastricht University, Maastricht, Netherlands.

Stated aim of study Quote from study: "the following study addresses this research question, with the aim to investigate
whether a green tea–caffeine mixture added to an HP [high protein] diet may improve weight mainte-
nance by preventing or limiting weight regain after weight loss of 5–10% in moderately obese subjects
with a low habitual caffeine intake"

Hursel 2009 
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Notes BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "subjects were randomly assigned to 4 groups"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "a randomised, placebo-controlled, double-blind parallel
trial was conducted"

"A double-blind administration of the supplementation (green tea-caffeine
mixture or placebo) was performed"

Comment: no description of capsule product compared to placebo found. No
mention of effectiveness of blinding efforts

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Low risk Comment: appears to be free of other bias

Hursel 2009  (Continued)

 
 

Methods This study was a double-blind, placebo-controlled randomised trial with a 3-arm parallel design, with a
low-dose treatment to high-dose treatment to control randomisation ratio of 1:1.015:0.97

Participants INCLUSION CRITERIA:

• BMI 22.5 to 30 kg/m2

EXCLUSION CRITERIA:

• taking medications or health foods that may affect lipid metabolism

• history of food allergy

• 200 mL of blood withdrawn within 1 month or 400 mL withdrawn within 3 months

• judged to be inappropriate by study investigator

DIAGNOSTIC CRITERIA:

• height (measured without shoes to nearest 0.1 cm)

• weight (measured without shoes or heavy outer clothing, recorded to the nearest 0.1 kg using a scale
(Tanita TBF-614, Tanita, Tokyo, Japan)

Kajimoto 2005 
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Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Japan

SETTING: NR

TREATMENT BEFORE STUDY: 2-week run-in period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in the Journal of Health Science, a peer-reviewed journal, and no
sources of support were declared by the authors

Stated aim of study Quote from study: "in the present study, we investigated the effectiveness of 12 week consumption of
a tea catechin-containing drink with a little caffeine on body fat reduction and evaluated its safety in

healthy adult men and women showing 22.5<body mass index (BMI)≤30kg/m2"

Notes We contacted the authors to ask if this trial was randomised, and received an affirmative reply

BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "the subjects were divided into 3 groups based on the re-
sults of the preliminary screening so that the three groups were uniform in
background, including age, BMI and waist/hip ratio."

Comment: contact with authors confirmed that the study was randomised;
however, the method of randomisation was not reported  

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "we conducted a double-blind study with three parallel
arms"

"Prior to initiation of the study, it was confirmed that the catechin drink could
not be distinguished from the placebo drink by flavour, taste or packaging"

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Kajimoto 2005  (Continued)
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Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Unclear risk Comment: study drink produced by ITOEN Ltd, and 1 of the authors was em-
ployed by ITOEN Ltd.; nature of corporate support for study was unclear. Re-
sults were positive so we judged that there was an unclear risk of bias

Kajimoto 2005  (Continued)

 
 

Methods The study was a randomised, placebo-controlled trial with a low-, medium- and high-treatment group
to control group randomisation ratio of 1:2.84:1:2.84

Participants INCLUSION CRITERIA:

• male

• 25 to 57 years old (this was the age range provided by authors contacted for more information)

• BMI 21 to 39 kg/m2 (this was the BMI range provided by authors contacted for more information)

• healthy

EXCLUSION CRITERIA:

• co-morbidities

• any medications related to weight loss or gain

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Japan

SETTING: NR

TREATMENT BEFORE STUDY: note: 4-week run-in period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in the journal Progress in Medicine and no sources of funding were
reported; the corresponding author is affiliated with Health Care Products Research Laboratories No.1
Kao Corporation and no other affiliations were stated

Stated aim of study Quote from study: "in the present study, the effects of physical activity and exercise habits on reducing
body fat by the long term intake of catechins was examined"

Notes BMI: body mass index; NR: not reported

Kataoka 2004 

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

37



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: participants were "randomly divided into four groups by
a controller with similar age, anthropometric parameters (body weight, BMI,
waist circumference, hip circumference and abdominal fat area measured by
computer tomography"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: both the test beverage and control beverage were formulated as
sports drinks but no further detail was provided regarding their similarity
or differences. No mention of whether researchers and staB were blinded to
study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: investigators specified enrolment details and there was apparently
no attrition of participants

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Low risk Comment: appears to be free of other bias

Kataoka 2004  (Continued)

 
 

Methods This study was a randomised, parallel, double-blind, placebo-controlled trial with a randomisation ra-
tio of 1:1.04

Participants INCLUSION CRITERIA:

• male and female participants

• 18 to 60 years old

• good health

• non-smokers

• not using medication

• moderate alcohol users at most (< 2 glasses/day)

• BMI 25 to 35 kg/m2

EXCLUSION CRITERIA: NR

DIAGNOSTIC CRITERIA:

• weight (measured with a digital balance - model 707; Seca, Hamburg, Germany; weighing accuracy of
0.1 kg - participants in underwear, in a fasted state, after emptying their bladder)

• height (measured with a wall-mounted stadiometer - model 220; Seca)

• BMI (calculated from previous 2 measurements)

Kovacs 2004 
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Interventions NUMBER OF STUDY CENTRES: 1

COUNTRY/ LOCATION: the Netherlands

SETTING: university

TREATMENT BEFORE STUDY: 4 weeks very-low-energy diet intervention

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in The British Journal of Nutrition, a peer-reviewed journal, and no
sources of support were declared by the authors

Stated aim of study Quote from study: "the aim of the present study was to investigate whether green tea may improve
weight maintenance by preventing or limiting weight regain after weight loss of 5 to 10 % in overweight
and moderately obese subjects"

Notes BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "subjects were randomised to an intensive (n=80) or an ex-
tensive group (n=40). The intensive group underwent all the measurements.
The extensive group underwent the same measurements as the intensive
group, except for resting energy expenditure (REE), substrate oxidation and
physical activity"

"for assessment during the weight-maintenance period of 13 weeks, the sub-
jects, stratified for sex, BMI, age, cognitive restraint and REE, were divided into
two groups"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "the administration of the supplementation was dou-
ble-blind. The green tea capsules and the placebo capsules were indistinguish-
able"

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Kovacs 2004  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Comment: authors noted that adverse events during treatment were record-
ed with a specific questionnaire tool, but do not include this information else-
where in the study report. Physical activity levels (PAL) and total energy expen-
diture (TEE) were not reported for all participants

Other bias Low risk Comment: during the weight loss period preceding the weight maintenance
period during which the green tea capsules or placebo were administered, a
very-low-energy diet product, Modifast, was provided by Novartis Nutrition.
Study authors do not mention any other financial or product-based support
that would indicate a probably risk of bias

Kovacs 2004  (Continued)

 
 

Methods The study was a randomised, placebo-controlled, double-blind parallel trial with an unknown treat-
ment to control randomisation ratio

Participants INCLUSION CRITERIA:

• men and women

• 20 to 65 years old

• BMI: 25 to 35 kg/m2

• not undergoing other treatment at the time of study

• not suffering from serious liver, kidney, heart disease, diabetes

• not pregnant

EXCLUSION CRITERIA:

• those whom the principle doctor deemed unfit

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (based on previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: 10

COUNTRY/ LOCATION: Japan/Isogo Chuo Hospital for Neurosurgery (Yokohama City), Kameido Mina-
mi Guchi Clinic (Tokyo), Kosei Hospital (Tokyo), Kodama Chuo Hospital (Kodama District), Central Hos-
pital (Tokyo), Danduka Clinic (Inuma City), Nakayama Clinic of Obstetrics and Gynecology (Kumagaya
City), Hisano Maynds Tower Clinic (Tokyo), Hiratsuka Gastroenterological Hospital (Tokyo) and Prima
Clinic (Konosu City)

SETTING: medical treatment facilities

TREATMENT BEFORE STUDY: note: 2-week preliminary observation period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Kozuma 2005 
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Publication details This study was published in Japanese in the journal Progress in Medicine and no sources of funding
were declared; some authors were affiliated with Kao corporation

Stated aim of study Quote from study: "in this study, we investigated the effects and safety of continuous ingestion of a
500 ml beverage containing 540 mg catechins on the body composition of obese individuals over a 12
week period"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this trial was conducted as a multi-site, randomised, dou-
ble-blind, placebo-controlled, and parallel study..."

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "this trial was conducted as a multi-site, randomised, dou-
ble-blind, placebo-controlled, and parallel study..."

"The catechin and placebo drink both had the flavour of a sports drink and
aside from the amount of catechins were regulated to have a similar makeup
to that reported by the Takashima group"

Comment: no mention of effectiveness of blinding efforts. Though beverages
are described as similar, it is not clear if they are indistinguishable. No mention
of whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: authors adequately accounted for attrition, but did not clearly
identify which group lost participants and when

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Unclear risk Comment: in "Methods" section, authors note that "all business relating to the
conduct of the study was entrusted to the third party Contract Research Orga-
nization (CRO) and conducted under their capable supervision." No further in-
formation was provided, so we are uncertain about which aspects of the study
were entrusted to the third party

Comment: it is difficult to be sure of the study end points, as authors note: "if
a significant [weight] difference was determined from the onset of the study,
participants continued beverage ingestion until the following check-up date
(another 4 week period). The beverage ingestion period was from 12 weeks to
at the most 24, and the study ended for each subject at the time beverage in-
gestion ended"

Kozuma 2005  (Continued)

 
 

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods This was a randomised, placebo-controlled, double-blind trial, with a treatment to control randomisa-
tion ratio of 1:0.97

Participants INCLUSION CRITERIA:

• 21 to 65 year old

• waist circumference ≥ 87 cm (women) or ≥ 90 cm (men)

• total cholesterol (total-C) ≥ 5.2 mmol/L at screening

• agreement to consume no more than 2 caffeinated beverages per day, not including the study prod-
uct, and no over-the-counter supplements or medications containing caffeine were allowed

EXCLUSION CRITERIA:

• pregnant or lactating women or those planning to become pregnant

• BMI < 25.0 kg/m2 or ≥ 40.0 kg/m2

• recent weight loss of > 4.5 kg

• recent use of any weight loss medications, supplements or programmes

• a history of weight-reducing surgery

• any history of eating disorders

• any indication that unsupervised physical activity was inadvisable

DIAGNOSTIC CRITERIA:

• waist circumference (measured on horizontal plane at iliac crest using a non-stretch anthropometric
tape at end of normal expiration)

• total cholesterol (measurements from blood samples taken in fasted state)

Interventions NUMBER OF STUDY CENTRES: 2

COUNTRY/ LOCATION: USA/Provident Clinical Research (Bloomington, IN) and Merithen Research (St
Petersburg, FL)

SETTING: clinical research sites

TREATMENT BEFORE STUDY: unknown

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): changes in body fat mass

SECONDARY OUTCOME(S): changes in body weight

OTHER OUTCOME(S): NR

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in The Journal of Nutrition, a peer-reviewed journal, and was sup-
ported by Kao Corporation in Tokyo, Japan

Stated aim of study Quote from study: "the present study was designed to evaluate the effects of a green tea catechin-con-
taining beverage on body composition and fat distribution in overweight and obese adults in the Unit-
ed States during exercise-induced weight loss"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Maki 2009 
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Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this was a randomised, double-blind, controlled clinical tri-
al"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from study: "study beverages were packaged in identical, single-serving
containers. The study products were labelled and coded in such a manner that
subjects and staB were unaware of which product each participant was receiv-
ing. The beverages had similar sensory characteristics. Internal pretrial testing
showed no difference in preference or palatability ratings between the active
and control beverages"

Comment: no mention of effectiveness of blinding efforts

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: the attrition in this study was higher than in most (84% in interven-
tion and 79% in controlled group completed the study). Authors adequate-
ly accounted for attrition. However, the reasons for not completing the study
were adequately described with the exception of participants who were lost to
follow up (similar number in both groups). Therefore, we assessed the risk of
bias as low.

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: appears to be free of other bias

Maki 2009  (Continued)

 
 

Methods This trial was a randomised, double-blind, controlled parallel clinical study with a randomisation ratio
of 1:1

Participants INCLUSION CRITERIA:

• 25 to 55 year old

• BMI 24 to 30 kg/m2, waist circumference of 80 to 94 cm (considered to be visceral fat-type obese), or
both

EXCLUSION CRITERIA:

• treated at an outpatient department

• serious liver disease

• serious renal disease

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from the previous 2 measurements)

• waist circumference (circumference at the umbilical level)

Nagao 2007 
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Interventions NUMBER OF STUDY CENTRES: 7

COUNTRY/ LOCATION: Japan/ Kanto district

SETTING: medical institutions

TREATMENT BEFORE STUDY: note: 2-week run-in period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in Obesity, a peer-reviewed journal, and did not receive funding or
outside support. The lead author is affiliated with Health Care Food Research Laboratories, Kao Corpo-
ration in Tokyo, Japan

Stated aim of study Quote from study: "therefore, the present trial was conducted to clarify the body fat reducing effect
of the continuous ingestion of a green tea extract (GTE) high in catechins in more than 200 Japanese
women and men who were maintaining their usual lifestyles. We also examined the effects of a GTE
high in catechins on risk factors of cardiovascular disease"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this was a randomised double-blind, controlled parallel
multicenter trial"

"randomisation was stratified by gender and BMI measured at the time of the
run-in period at each institution"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Quote from study: "after the run-in period, the subjects were allocated into
two groups"

Comment: allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "this was a randomised double-blind, controlled parallel
multicenter trial"

Comment: no description of GTE product compared to placebo found, other
than that the base for both was brewed green tea. No mention of effectiveness
of blinding efforts. No mention of whether researchers and staB were blinded
to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 

Low risk Comment: authors adequately accounted for attrition

Nagao 2007  (Continued)

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

44



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: appears to be free of other bias

Nagao 2007  (Continued)

 
 

Methods This study was a randomised double-blind, placebo-controlled trial with a parallel design with a treat-
ment to control randomisation ratio of 1:1.05

Participants INCLUSION CRITERIA:

• BMI 23 to 30 kg/m2

• total cholesterol 200 to 260 mg/dL OR LDL-cholesterol ≥ 120 mg/dL

EXCLUSION CRITERIA:

• receiving medical treatment for obesity or lifestyle illness (hyperlipidaemia, diabetes, hypertension)

• regularly taking foods meant to aid weight loss or to improve serum lipid levels (including health foods
targeting specific conditions)

• taking over-the-counter drugs

• history of food allergies

• serious liver, kidney, heart, pulmonary, endocrine or metabolic disorder

• participating simultaneously in another clinical trial

• gave more than 200 mL of blood in last month OR more than 400 mL of blood in last 3 months

• pregnant or may become pregnant or nursing

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

• small dense LDL cholesterol levels (measured using Seiken assay (Denka Seiken Co., Ltd.)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Japan

SETTING: NR

TREATMENT BEFORE STUDY:

note: 2-week observation period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Suzuki 2009 
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Publication details This study was published in Japanese in the journal Japanese Pharmacology and Therapeutics and no
sources of support were declared by the study authors

Stated aim of study Quote from study: "our aim in this study was to measure visceral fat area in women of all ages and,
with full regard for safety, establish whether there is an effect reducing body fat in women"

Notes BMI: body mass index; LDL: low density lipoprotein; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this study was conducted as a placebo-controlled ran-
domised double-blind trial run in parallel groups for comparison purposes"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Low risk Quote from study: "a third party not directly involved in the study [StatCom
Co. Ltd (Tokyo; President: Hirokuni Amari)] randomly divided qualifying partic-
ipants into two groups"

Comment: method of allocation concealment not reported; however, due to
the use of a third party company to allocate participants into 2 groups, we
judged there to be a low risk of bias

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "this study was conducted as a placebo-controlled ran-
domised double-blind trial run in parallel groups for comparison purposes"

"IRB [review committee] verified prior to implementation of the study that
there was no discernible difference between test beverages in appearance,
taste or container (steel cans)."

Comment: No mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from study:

Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Unclear risk Comment: 3 authors are affiliated with Soiken, Inc. and participants had previ-
ously registered as volunteers with Soiken, Inc; nature of corporate support for
study is unclear

Suzuki 2009  (Continued)

 
 

Methods This was a randomised, double-blind, placebo-controlled, parallel-group clinical trial with a randomi-
sation ratio of 1:1.06

Takase 2008 
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Participants INCLUSION CRITERIA:

• Japanese women

• 40 to 55 years old

• visceral fat area of ≥ 85 cm2

• BMI: 25 to 30 kg/m2

EXCLUSION CRITERIA:

• undergoing medical treatment

• severe kidney, liver, heart disease or diabetes

• possibility of becoming pregnant during the course of the study

• those judged unsuitable by head doctor

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

• abdominal fat CT (cross-sectional CT scans taken between L4 and L5 vertebrae at -2 weeks and at
week 12; CT images taken with tube voltage at 120 kVp, 240 mAs, on inhale; film output done with
window level = 0 and window width = 1000 using visceral fat measuring software Fat Scan vers. 2 (N2
System Co., Osaka, Japan) to measure total fat area (TFA), visceral fat area (VFA) and subcutaneous
fat area (SFA)

Interventions NUMBER OF STUDY CENTRES: NR ("multi-facility")

COUNTRY/ LOCATION: Japan

SETTING: NR

TREATMENT BEFORE STUDY: unknown

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in Japanese in the journal Japanese Pharmacology & Therapeutics, and all 6
authors are affiliated with Kao Corporation in the Health Care Food Research Laboratories; no sources
of funding were reported

Stated aim of study Quote from study: "the present study used visceral fat area measured in CT scans as a criterion for the
selection of study participants to investigate the effects of daily consumption of a high-dose tea cate-
chin beverage on visceral fat and metabolic syndrome in obese females with large accumulations of
visceral fat"

Notes BMI: body Mass Index; CT: computerised axial tomography; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this study was implemented as a multi-facility, ran-
domised, double-blind, placebo-controlled, parallel-group trial"

Takase 2008  (Continued)
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"based on the preliminary exam, participants were randomly assigned to ei-
ther the catechin or the placebo group"

"in this study, 101 individuals selected to participate as a result of prior screen-
ing were then randomly divided into two groups"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "the catechin beverage and placebo beverage were
flavoured to taste like a sports drink and except for their catechin content were
formulated in the same way"

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: appears to be free of other bias

Takase 2008  (Continued)

 
 

Methods This study was a randomised placebo-controlled trial with a randomisation ratio of 1:0.9

Participants INCLUSION CRITERIA:

• 30 to 51 years old (this was the age range provided by authors contacted for more information)

• BMI 22 to 30 kg/m2 (this was the BMI range provided by authors contacted for more information)

• male

• healthy

EXCLUSION CRITERIA:

• co-morbidities

• co-medications

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Japan

SETTING: NR

Takashima 2004 
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TREATMENT BEFORE STUDY: note: run-in period of 4 weeks

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in the journal Progress in Medicine and no sources of funding were
reported; the corresponding author was affiliated with Health Care Products Research Laboratories
No.1 Kao Corporation and no other affiliations are stated

Stated aim of study Quote from study: "in the present study the effects of the long term intake of catechins on energy me-
tabolism, including lipid catabolism, during exercise were examined to confirm the effects of a combi-
nation of exercise with catechin intake, using a beverage in the form of a sport drink with 570mg cate-
chins"

Notes Authors were contacted for additional information

BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "the subjects were randomly divided into two groups by a
controller with similar age, anthropometric parameters, conditions of food in-
take and physical activity, and exercise tolerance test data..."

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: both the test beverage and control beverage were formulated as
sports drinks but no further detail is provided regarding their similarity or dif-
ferences. No mention of whether researchers and staB were blinded to study
components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: investigators specified enrolment details and explained that there
was no attrition of participants

Selective reporting (re-
porting bias)

Low risk Comment: all outcome measurements stated in methods section were report-
ed in the results

Other bias Low risk Comment: appears to be free of other bias

Takashima 2004  (Continued)
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Methods This was a randomised, double-blind, placebo-controlled, parallel group trial with a treatment to con-
trol randomisation ratio of 1:1.025

Participants INCLUSION CRITERIA:

• 25 to 65 years old

• BMI 25 to 35 kg/m2

• Japanese males

EXCLUSION CRITERIA:

• under treatment for high blood pressure, hyperlipidaemia, or hyperglycaemia

• severe liver, kidney, heart disease or diabetes

• judged unfit by managing physician

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: 8

COUNTRY/ LOCATION: Japan/Isoko Central Neurological Surgery Clinic (Yokohama City), Mizuno In-
ternal Medicine Clinic (Tokorogawa City), Kameido Minamiguchi Clinic (Tokyo), Yuki Clinic (Tokyo), Ko-
dama Central Hospital (Honjo City), Ishiguro Clinic (Gifu City), Dantsuka Clinic (Iruma City), Hiratsuka
Hospital for Gastrointestinal Disease (Tokyo)

SETTING: clinics/hospital

TREATMENT BEFORE STUDY:

note: 2-week observation period before trial began

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in Japanese in the journal Japanese Pharmacology & Therapeutics, and 10
of the 13 authors are affiliated with Kao Corporation in the Health Care Food Research Laboratories of
their Human Health Care Research Center; no sources of funding were reported

Stated aim of study Quote from study: "therefore, the objective of this study was to examine the effects of long-term dai-
ly consumption of a non-caffeinated beverage containing high concentrations of tea catechins on body
fat, on factors relating to blood lipids, and on safety parameters in obese Japanese males"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Takeshita 2008 
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Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "this study was implemented as a multi-facility, ran-
domised, double-blind, placebo-controlled, parallel-group trial for compari-
son purposes..."

"Without bias with respect to age, facility, or measurements of height, weight,
body fat, BMI, or waist size taken during the prior observation period, partic-
ipants were randomly assigned either to the group that would consume the
non-caffeinated test beverage containing a high concentration of tea cate-
chins (catechin beverage), or to the group that would consume the placebo
beverage" 

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "both the catechin beverage and the placebo beverage
were formulated like a sports drink similar to that in Kozuma et al's report in
terms of electrolytes, sweetness, acidity and added flavour. Also, in the case
of the placebo beverage, a colouring agent was added to the base mixture
to achieve an appearance like that of the catechin beverage. Both beverages
were sterilized and then bottled in polyethylene terephthalate containers"

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Low risk Comment: appears to be free of other bias

Takeshita 2008  (Continued)

 
 

Methods The study was a randomised, placebo-controlled, double-blind trial with a treatment to control ran-
domisation ratio of 1:1.05

Participants INCLUSION CRITERIA:

• BMI 24 to 30 kg/m2

• male and female

EXCLUSION CRITERIA: NR

DIAGNOSTIC CRITERIA:

• height

• weight

• BMI (calculated from previous 2 measurements)

Tsuchida 2002 
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Interventions NUMBER OF STUDY CENTRES: 6

COUNTRY/ LOCATION: Japan/Kodama Central Hospital (Kodama County), Central Hospital (Tokyo),
Hiratsuka Gastroenterological Hospital, (Tokyo), Kousei Medical Clinic (Tokyo), Takanashi Clinic (Tokyo)
and Isogo Central Neurosurgical Hospital and Health Management Center (Yokohama)

SETTING: clinics, hospitals, health management centre

TREATMENT BEFORE STUDY:

note: 2-week run-in period

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in Japanese in the journal Progress in Medicine and no sources of funding
were reported

Stated aim of study Quote from study: "In the present study, we expanded the scale of investigation so as to verify the ef-
fect of catechins on body fat reduction in a participant group that included women"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote from study: "after a two-week run-in period, participants at each facility
were randomly assigned, male and female by turn, into two groups"

Comment: we judged this to be an inappropriate method of randomisation,
and at a high risk of bias

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "a double blind study was then conducted over two 12-
week periods..."

Comment: no mention of effectiveness of blinding efforts. No mention of
whether researchers and staB were blinded to study components

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: recruitment and randomisation numbers are not given, so it is un-
clear whether there was any attrition

Selective reporting (re-
porting bias)

Unclear risk Comment: authors did not clearly state what they would look for, so it is diffi-
cult to be sure that there was not selective reporting

Tsuchida 2002  (Continued)
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Other bias Low risk Comment: appears to be free of other bias

Tsuchida 2002  (Continued)

 
 

Methods This study was a randomised, double-blind placebo-controlled trial using a between-subject design
with a randomisation ratio of 1:1.04:0.91:0.91

Participants INCLUSION CRITERIA:

• 18 to 55 years old

• BMI 24 to 35 kg/m2

• body fat > 25% for males and > 30% for females

• waist circumference > 85 cm for males and > 80 cm for females

• normal liver function (assessed by plasma enzyme profile and total bilirubin levels)

• low caffeine consumption (< 200 mg/day)

• low tea consumption (< 2 tea bags/day or < 4 g loose tea/day)

• non-smoking

• zero or moderate (< 14/week for women and < 21/week for men) alcohol consumption

EXCLUSION CRITERIA:

• use of any medication, except over-the-counter and oral contraceptives

• suffering from any medical or psychiatric condition

• actively following a weight loss regimen or a medically prescribed dietary regimen

• change in body weight  > 2 kg in 3 months before start of trial

DIAGNOSTIC CRITERIA:

• body fat % (measured with a QDR4500W Dexa (fan beam) (Hologic, Waltham, MA))

• body weight

• waist circumference

• hip circumference

Interventions NUMBER OF STUDY CENTRES: 1

COUNTRY/ LOCATION: China/Shanghai

SETTING: study centre

TREATMENT BEFORE STUDY:

note: run-in period of 2 weeks where participants drank 1 serving of control tea at study site to test ad-
herence and protocol compliance

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in Obesity, a peer-reviewed journal, and was supported by the Lip-
ton Institute of Tea; all authors but 1 were employees of Unilever

Wang 2010 

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Stated aim of study Quote from study: "in this large, double-blind placebo-controlled trial we investigated the effects of
consuming GT [green tea] with different amounts of catechins on measures of body weight, total body
fat mass and the distribution of fat between abdominal and other depots"

Notes BMI: body mass index

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: "subjects were randomly allocated to one of four groups.
Randomization of subjects into experimental groups was based on stratifica-
tion by BMI, waist circumference/height, and gender"

Comment: Method of randomisation not reported.

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "to ensure that subjects would not know they were consum-
ing a control treatment, a small amount of unextracted green leaf (0.5 g) and
tea power perfume were added"

Comment: No mention of whether investigators were blinded as well. No men-
tion of effectiveness of blinding efforts

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes on which the study reported were objective and mea-
sured by assessors. Therefore, whether or not assessors were blinded, risk of
detection bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: authors adequately accounted for attrition

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Unclear risk Comment: authors are employees of Unilever or Lipton; nature of corporate
support for study is unclear

Wang 2010  (Continued)

 
 

Methods This study was a randomised, double-blind, placebo-controlled trial with a parallel design, with a treat-
ment to control randomisation ratio of 1:1

Participants INCLUSION CRITERIA:

• male and female

• 18 to 60 years old

• BMI 25 to 35 kg/m2

• good health

• non-smoker

• moderate alcohol user at most

EXCLUSION CRITERIA:

Westerterp-Plantenga 2005 
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• using medication

DIAGNOSTIC CRITERIA:

• weight (measured with a digital balance - model 707; Seca, Hamburg, Germany; weighing accuracy of
0.1 kg - participants in underwear, in a fasted state, after emptying their bladder)

• height (measured with a wall-mounted stadiometer - model 220; Seca)

• BMI (calculated from previous 2 measurements)

Interventions NUMBER OF STUDY CENTRES: NR

COUNTRY/ LOCATION: Netherlands

SETTING: NR

TREATMENT BEFORE STUDY: 4 weeks' very-low energy-diet

Outcomes OUTCOME(S) (as stated in the protocol/registered trial documents):

PRIMARY OUTCOME(S): unknown

SECONDARY OUTCOME(S): unknown

OTHER OUTCOME(S): unknown

Study details STUDY TERMINATED BEFORE REGULAR END: no

Publication details This study was published in English in Obesity Research, a peer-reviewed journal, and was commercial-
ly funded by Novartis Consumer Health, Nyon, Switzerland

Stated aim of study Quote from study: "therefore, we executed a follow-up study on body weight maintenance with the
aim of investigating whether the same green tea-caffeine mixture may improve weight maintenance by
preventing or limiting weight regain after weight loss of 5% to 10% in moderately obese subjects with a
low or high habitual caffeine intake"

Notes BMI: body mass index; NR: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote from study: participants "were divided into two stratified groups ac-
cording to sex, BMI, age, dietary restraint, resting energy expenditure (REE),
and being either habitual low caffeine consumers or habitual high caffeine
consumers.... Subsequently, within the low or high habitual caffeine consump-
tion groups, subjects were further stratified according to the characteristics
mentioned above and randomised to a prospective green tea-caffeine mixture
treatment group and a placebo group for the weight maintenance phase"

"Within the low or high caffeine intake group, subjects were stratified accord-
ing to sex, BMI, age, dietary restraint, and REE and divided into two groups"

Comment: method of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Comment: not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from study: "a randomised placebo-controlled double blind parallel tri-
al in 76 overweight and moderately obese subjects, matched for sex, age, BMI,
height, body mass, and habitual caffeine intake was conducted"

Westerterp-Plantenga 2005  (Continued)
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Quote from study: "a double-blind administration of the supplementation
(green tea-caffeine mixture or placebo) was carried out"

Comment: no mention of effectiveness of blinding efforts. Intervention and
placebo delivered as a capsule, capsules not described for appearance

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Comment: all outcomes that study reported on were objective and measured
by assessors. Therefore, whether or not assessors were blinded, risk of detec-
tion bias was assessed as low

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: there appears to have been no attrition of participants requiring ex-
planation, or other incomplete outcome data

Selective reporting (re-
porting bias)

Low risk Comment: outcomes specified at the beginning were adequately investigated
and reported

Other bias Unclear risk Comment: study funded by Novartis, maker of test product. Results were posi-
tive so we judged that there was an unclear risk of bias

Westerterp-Plantenga 2005  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bakker 2010 Study was less than 12 weeks in length

Basu 2010 Study was less than 12 weeks in length

Batista 2009 Study was not a randomised controlled clinical trial

Bayes 2005 Study was not a randomised controlled clinical trial

Belza 2007 Intervention was delivered as a combination product rather than just green tea or its components

Belza 2009 Study participants were not classified as overweight or obese at start of trial

Berube-Parent 2005 Intervention was delivered as a combination product rather than just green tea or its components

Bolling 2009 Study was not a randomised controlled clinical trial

Boon 2006 Study was not a randomised controlled clinical trial

Boon 2008 Study was not a randomised controlled clinical trial

Boschmann 2007 Study was less than 12 weeks in length

Brown 2009 Study was less than 12 weeks in length

Chan 2006 Study participants were diagnosed with a co-morbidity that might have affected weight loss

Chantre 2002 Study was not a randomised controlled clinical trial

Chou 2008 Study was not a randomised controlled clinical trial

Dalbo 2008 Study was less than 12 weeks in length
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Study Reason for exclusion

Di Pierro 2009 Study was not a randomised controlled clinical trial

Diepvens 2007 Study was not a randomised controlled clinical trial

Donovan 2009 Study participants were taking medications that might have affected weight loss

Dulloo 1999 Study was less than 12 weeks in length

Eichenberger 2009 Study participants were not classified as overweight or obese at start of trial

Fukino 2005 Study was less than 12 weeks in length

Fukino 2008 Study participants were taking medications that might have affected weight loss

Grove 2010 Study was not a randomised controlled clinical trial

Gupta 2008 Study was not a randomised controlled clinical trial

Harada 2005 Study was not a randomised controlled clinical trial

Hardy 2008 Study was not a randomised controlled clinical trial

He 2009 Study was less than 12 weeks in length

Hursel 2009a Study was not a randomised controlled clinical trial

Hursel 2010 Study was not a randomised controlled clinical trial

Komatsu 2003 Study participants were not classified as overweight or obese at start of trial

Kuhad 2008 Study was not a randomised controlled clinical trial

Lieberman 2003 Study was not a randomised controlled clinical trial

Nagao 2005 Intervention was delivered as a combination product rather than just green tea or its components

Nagao 2009 Study participants were taking medications that might have affected weight loss

Onakpoya 2010 Study was not a randomised controlled clinical trial

Pittler 2005 Study was not a randomised controlled clinical trial

Pittler 2006 Study was not a randomised controlled clinical trial

Pittler 2007 Study was not a randomised controlled clinical trial

Pittler 2009 Study was not a randomised controlled clinical trial

Rao 2006 Intervention was delivered as a combination product rather than just green tea or its components

Schneider 2009 Study was not a randomised controlled clinical trial

Schulz 2009 Study was not a randomised controlled clinical trial

Shixian 2006 Study was not a randomised controlled clinical trial
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Study Reason for exclusion

Stendell-Hollis 2010 Study participants were diagnosed with a co-morbidity that might have affected weight loss

Thielecke 2010 Study was less than 12 weeks in length

Tian 2004 Study was not a randomised controlled clinical trial

Tsai 2009 Intervention was delivered as a combination product rather than just green tea or its components

Tucker 2008 Intervention was delivered as a combination product rather than just green tea or its components

Westerterp-Plantenga 2010 Study was not a randomised controlled clinical trial

Wolfram 2006 Study was not a randomised controlled clinical trial

Wolfram 2007 Study was not a randomised controlled clinical trial

Yoneda 2009 Study was not a randomised controlled clinical trial

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Primary outcomes

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Weight loss - (non) caffeine
matched interventions

14 1562 Mean Difference (IV, Random, 95%
CI)

-0.95 [-1.75, -0.15]

1.1 Caffeine matched in inter-
vention and control

11 1274 Mean Difference (IV, Random, 95%
CI)

-1.11 [-1.99, -0.24]

1.2 Caffeine in intervention on-
ly

3 288 Mean Difference (IV, Random, 95%
CI)

-0.10 [-0.80, 0.60]

2 Weight loss - studies con-
ducted in/outside Japan

14 1562 Mean Difference (IV, Random, 95%
CI)

-0.95 [-1.75, -0.15]

2.1 Studies conducted in
Japan

8 1030 Mean Difference (IV, Random, 95%
CI)

-1.44 [-2.38, -0.51]

2.2 Studies conducted outside
Japan

6 532 Mean Difference (IV, Random, 95%
CI)

-0.04 [-0.50, 0.43]

3 Weight maintenance 2 184 Mean Difference (IV, Random, 95%
CI)

-0.52 [-2.62, 1.59]

4 Weight loss - BMI 12 1252 Mean Difference (IV, Random, 95%
CI)

-0.47 [-0.77, -0.17]

4.1 Studies conducted in
Japan

8 1030 Mean Difference (IV, Random, 95%
CI)

-0.55 [-0.89, -0.20]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Studies conducted outside
Japan

4 222 Mean Difference (IV, Random, 95%
CI)

-0.19 [-0.48, 0.11]

5 Weight maintenance - BMI 2 184 Mean Difference (IV, Random, 95%
CI)

-0.14 [-0.78, 0.50]

6 Weight loss - waist circumfer-
ence

13 1434 Mean Difference (IV, Random, 95%
CI)

-0.99 [-1.76, -0.22]

6.1 Studies conducted in
Japan

8 1030 Mean Difference (IV, Random, 95%
CI)

-1.38 [-2.30, -0.46]

6.2 Studies conducted outside
Japan

5 404 Mean Difference (IV, Random, 95%
CI)

-0.23 [-1.39, 0.94]

7 Weight maintenance - waist
circumference

2 184 Mean Difference (IV, Random, 95%
CI)

-0.75 [-2.66, 1.15]

8 Weight loss - waist-to-hip ra-
tio

4 339 Mean Difference (IV, Random, 95%
CI)

-0.00 [-0.02, 0.01]

8.1 Studies conducted in
Japan

1 195 Mean Difference (IV, Random, 95%
CI)

-0.01 [-0.02, -0.00]

8.2 Studies conducted outside
Japan

3 144 Mean Difference (IV, Random, 95%
CI)

0.00 [-0.02, 0.02]

 
 

Analysis 1.1.   Comparison 1 Primary outcomes, Outcome 1 Weight loss - (non) ca:eine matched interventions.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.1.1 Caffeine matched in intervention and control  

Hill 2007 19 0.1 (0.9) 19 -0.4 (1.2) 7.68% 0.53[-0.14,1.2]

Hsu 2008 41 -0.1 (2) 37 -0 (1.9) 7.42% -0.12[-0.99,0.75]

Kajimoto 2005 129 -0.5 (2.1) 66 0.6 (2) 7.76% -1.15[-1.75,-0.55]

Kataoka 2004 71 -1.3 (1.7) 71 -0.8 (1.7) 7.81% -0.5[-1.06,0.06]

Kozuma 2005 107 -2.7 (1.5) 119 0.8 (0.9) 8.01% -3.5[-3.83,-3.17]

Maki 2009 65 -2.2 (3.7) 63 -1 (3.6) 6.76% -1.2[-2.46,0.06]

Nagao 2007 123 -1.7 (1.5) 117 -0.1 (1.7) 7.95% -1.6[-2.01,-1.19]

Suzuki 2009 18 -0.4 (1.4) 20 -0.1 (1.6) 7.28% -0.3[-1.25,0.65]

Takase 2008 44 -2.9 (1.2) 45 0.1 (0.7) 7.95% -3[-3.41,-2.59]

Takashima 2004 10 -1.6 (1.9) 9 -1.4 (1.5) 6.26% -0.2[-1.73,1.33]

Takeshita 2008 40 -1.1 (1.3) 41 -0.3 (1.5) 7.75% -0.8[-1.41,-0.19]

Subtotal *** 667   607   82.65% -1.11[-1.99,-0.24]

Heterogeneity: Tau2=2.04; Chi2=247.07, df=10(P<0.0001); I2=95.95%  

Test for overall effect: Z=2.49(P=0.01)  

   

1.1.2 Caffeine in intervention only  

Auvichayapat 2008 30 -2.7 (2.2) 30 -2 (9.7) 3.13% -0.7[-4.26,2.86]

Diepvens 2005 23 -4.2 (2.7) 23 -4.2 (1.3) 6.83% -0.02[-1.24,1.2]

Favours Green tea 42-4 -2 0 Favours control
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Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Wang 2010 139 -0.9 (2.5) 43 -0.8 (2.6) 7.4% -0.1[-0.98,0.78]

Subtotal *** 192   96   17.35% -0.1[-0.8,0.6]

Heterogeneity: Tau2=0; Chi2=0.13, df=2(P=0.94); I2=0%  

Test for overall effect: Z=0.27(P=0.79)  

   

Total *** 859   703   100% -0.95[-1.75,-0.15]

Heterogeneity: Tau2=2.06; Chi2=270.91, df=13(P<0.0001); I2=95.2%  

Test for overall effect: Z=2.32(P=0.02)  

Test for subgroup differences: Chi2=3.15, df=1 (P=0.08), I2=68.23%  

Favours Green tea 42-4 -2 0 Favours control

 
 

Analysis 1.2.   Comparison 1 Primary outcomes, Outcome 2 Weight loss - studies conducted in/outside Japan.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.2.1 Studies conducted in Japan  

Kozuma 2005 107 -2.7 (1.5) 119 0.8 (0.9) 8.01% -3.5[-3.83,-3.17]

Takase 2008 44 -2.9 (1.2) 45 0.1 (0.7) 7.95% -3[-3.41,-2.59]

Nagao 2007 123 -1.7 (1.5) 117 -0.1 (1.7) 7.95% -1.6[-2.01,-1.19]

Kajimoto 2005 129 -0.5 (2.1) 66 0.6 (2) 7.76% -1.15[-1.75,-0.55]

Takeshita 2008 40 -1.1 (1.3) 41 -0.3 (1.5) 7.75% -0.8[-1.41,-0.19]

Kataoka 2004 71 -1.3 (1.7) 71 -0.8 (1.7) 7.81% -0.5[-1.06,0.06]

Suzuki 2009 18 -0.4 (1.4) 20 -0.1 (1.6) 7.28% -0.3[-1.25,0.65]

Takashima 2004 10 -1.6 (1.9) 9 -1.4 (1.5) 6.26% -0.2[-1.73,1.33]

Subtotal *** 542   488   60.8% -1.44[-2.38,-0.51]

Heterogeneity: Tau2=1.68; Chi2=172.5, df=7(P<0.0001); I2=95.94%  

Test for overall effect: Z=3.02(P=0)  

   

1.2.2 Studies conducted outside Japan  

Maki 2009 65 -2.2 (3.7) 63 -1 (3.6) 6.76% -1.2[-2.46,0.06]

Auvichayapat 2008 30 -2.7 (2.2) 30 -2 (9.7) 3.13% -0.7[-4.26,2.86]

Hsu 2008 41 -0.1 (2) 37 -0 (1.9) 7.42% -0.12[-0.99,0.75]

Wang 2010 139 -0.9 (2.5) 43 -0.8 (2.6) 7.4% -0.1[-0.98,0.78]

Diepvens 2005 23 -4.2 (2.7) 23 -4.2 (1.3) 6.83% -0.02[-1.24,1.2]

Hill 2007 19 0.1 (0.9) 19 -0.4 (1.2) 7.68% 0.53[-0.14,1.2]

Subtotal *** 317   215   39.2% -0.04[-0.5,0.43]

Heterogeneity: Tau2=0.06; Chi2=6.1, df=5(P=0.3); I2=18.06%  

Test for overall effect: Z=0.16(P=0.88)  

   

Total *** 859   703   100% -0.95[-1.75,-0.15]

Heterogeneity: Tau2=2.06; Chi2=270.91, df=13(P<0.0001); I2=95.2%  

Test for overall effect: Z=2.32(P=0.02)  

Test for subgroup differences: Chi2=6.97, df=1 (P=0.01), I2=85.66%  

Favours green tea 42-4 -2 0 Favours control
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Analysis 1.3.   Comparison 1 Primary outcomes, Outcome 3 Weight maintenance.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hursel 2009 40 0.2 (1.6) 40 1.8 (1.7) 52.01% -1.55[-2.29,-0.81]

Kovacs 2004 51 1.7 (3.2) 53 1.1 (2.6) 47.99% 0.6[-0.52,1.72]

   

Total *** 91   93   100% -0.52[-2.62,1.59]

Heterogeneity: Tau2=2.08; Chi2=9.83, df=1(P=0); I2=89.83%  

Test for overall effect: Z=0.48(P=0.63)  

Favours green tea 105-10 -5 0 Favours control

 
 

Analysis 1.4.   Comparison 1 Primary outcomes, Outcome 4 Weight loss - BMI.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Studies conducted in Japan  

Kozuma 2005 107 -1 (0.6) 119 0.3 (0.4) 9.51% -1.3[-1.43,-1.17]

Takase 2008 44 -1.2 (0.5) 45 0 (0.3) 9.4% -1.2[-1.37,-1.03]

Nagao 2007 123 -0.6 (0.6) 117 0 (0.6) 9.46% -0.6[-0.75,-0.45]

Takeshita 2008 40 -0.5 (0.4) 41 -0.1 (0.5) 9.31% -0.4[-0.6,-0.2]

Kajimoto 2005 129 -0.2 (0.5) 66 0.2 (0.8) 9.25% -0.4[-0.61,-0.19]

Suzuki 2009 18 -0.2 (0.5) 20 0 (0.6) 8.57% -0.2[-0.55,0.15]

Kataoka 2004 71 -0.4 (0.8) 71 -0.3 (0.8) 9.03% -0.1[-0.36,0.16]

Takashima 2004 10 -0.5 (0.6) 9 -0.5 (0.6) 7.38% 0[-0.54,0.54]

Subtotal *** 542   488   71.92% -0.55[-0.89,-0.2]

Heterogeneity: Tau2=0.23; Chi2=156.69, df=7(P<0.0001); I2=95.53%  

Test for overall effect: Z=3.12(P=0)  

   

1.4.2 Studies conducted outside Japan  

Auvichayapat 2008 30 -3 (1.7) 30 -1.9 (1.8) 5.26% -1.07[-1.96,-0.18]

Hill 2007 19 0 (0.3) 19 0.2 (0.4) 9.2% -0.17[-0.39,0.05]

Hsu 2008 41 -0.1 (2.8) 37 -0 (0.8) 5.21% -0.05[-0.94,0.84]

Diepvens 2005 23 -1.5 (0.7) 23 -1.5 (0.6) 8.41% 0[-0.38,0.38]

Subtotal *** 113   109   28.08% -0.19[-0.48,0.11]

Heterogeneity: Tau2=0.03; Chi2=4.81, df=3(P=0.19); I2=37.63%  

Test for overall effect: Z=1.26(P=0.21)  

   

Total *** 655   597   100% -0.47[-0.77,-0.17]

Heterogeneity: Tau2=0.24; Chi2=198.86, df=11(P<0.0001); I2=94.47%  

Test for overall effect: Z=3.06(P=0)  

Test for subgroup differences: Chi2=2.4, df=1 (P=0.12), I2=58.37%  

Favours Green tea 21-2 -1 0 Favours control

 
 

Analysis 1.5.   Comparison 1 Primary outcomes, Outcome 5 Weight maintenance - BMI.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hursel 2009 40 0.1 (0.6) 40 0.6 (0.6) 52.47% -0.45[-0.73,-0.17]

Favours Green tea 21-2 -1 0 Favours control
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Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Kovacs 2004 51 0.5 (1.1) 53 0.3 (1) 47.53% 0.2[-0.2,0.6]

   

Total *** 91   93   100% -0.14[-0.78,0.5]

Heterogeneity: Tau2=0.18; Chi2=6.87, df=1(P=0.01); I2=85.44%  

Test for overall effect: Z=0.43(P=0.66)  

Favours Green tea 21-2 -1 0 Favours control

 
 

Analysis 1.6.   Comparison 1 Primary outcomes, Outcome 6 Weight loss - waist circumference.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.6.1 Studies conducted in Japan  

Takase 2008 44 -2.7 (2.2) 45 0.6 (1.8) 9% -3.3[-4.14,-2.46]

Kozuma 2005 107 -2.3 (1.4) 119 0.3 (0.9) 9.91% -2.6[-2.91,-2.29]

Nagao 2007 123 -2.5 (2.2) 117 0 (2.5) 9.49% -2.5[-3.1,-1.9]

Kajimoto 2005 129 -0.9 (3.2) 66 0.1 (3.5) 8.58% -1[-2.01,0.01]

Takeshita 2008 40 -1.5 (1.3) 41 -0.7 (1.3) 9.55% -0.8[-1.37,-0.23]

Takashima 2004 10 -1 (3.2) 9 -0.5 (2.4) 4.82% -0.5[-3.03,2.03]

Kataoka 2004 71 -0.7 (1.7) 71 -0.5 (1.7) 9.56% -0.2[-0.76,0.36]

Suzuki 2009 18 -0.5 (2.1) 20 -1.5 (3.3) 6.64% 1[-0.74,2.74]

Subtotal *** 542   488   67.54% -1.38[-2.3,-0.46]

Heterogeneity: Tau2=1.48; Chi2=99.5, df=7(P<0.0001); I2=92.96%  

Test for overall effect: Z=2.94(P=0)  

   

1.6.2 Studies conducted outside Japan  

Wang 2010 139 -1.4 (3) 43 -0.2 (2.6) 8.79% -1.2[-2.12,-0.28]

Diepvens 2005 23 -4.5 (2.8) 23 -3.6 (2.6) 7.12% -0.9[-2.46,0.66]

Hsu 2008 41 -1.7 (4.1) 37 -1.3 (5.8) 5.41% -0.4[-2.65,1.85]

Auvichayapat 2008 30 -3.9 (5.1) 30 -4.2 (6) 4.28% 0.3[-2.52,3.12]

Hill 2007 19 -1 (2.8) 19 -2.7 (2.4) 6.86% 1.7[0.04,3.36]

Subtotal *** 252   152   32.46% -0.23[-1.39,0.94]

Heterogeneity: Tau2=0.96; Chi2=9.54, df=4(P=0.05); I2=58.05%  

Test for overall effect: Z=0.38(P=0.7)  

   

Total *** 794   640   100% -0.99[-1.76,-0.22]

Heterogeneity: Tau2=1.53; Chi2=124.12, df=12(P<0.0001); I2=90.33%  

Test for overall effect: Z=2.53(P=0.01)  

Test for subgroup differences: Chi2=2.33, df=1 (P=0.13), I2=57.07%  

Favours Green tea 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.7.   Comparison 1 Primary outcomes, Outcome 7 Weight maintenance - waist circumference.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hursel 2009 40 -0 (2.7) 40 1.6 (2.8) 54.09% -1.65[-2.87,-0.43]

Kovacs 2004 51 0.2 (4.8) 53 -0.1 (3.6) 45.91% 0.3[-1.34,1.94]

   

Favours experimental 52.5-5 -2.5 0 Favours control
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Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Total *** 91   93   100% -0.75[-2.66,1.15]

Heterogeneity: Tau2=1.36; Chi2=3.51, df=1(P=0.06); I2=71.48%  

Test for overall effect: Z=0.78(P=0.44)  

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.8.   Comparison 1 Primary outcomes, Outcome 8 Weight loss - waist-to-hip ratio.

Study or subgroup Green tea Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.8.1 Studies conducted in Japan  

Kajimoto 2005 129 -0 (0) 66 -0 (0) 29.94% -0.01[-0.02,-0]

Subtotal *** 129   66   29.94% -0.01[-0.02,-0]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.98(P=0.05)  

   

1.8.2 Studies conducted outside Japan  

Auvichayapat 2008 30 -0 (0) 30 0 (0.1) 16.25% -0.02[-0.04,0]

Diepvens 2005 23 -0 (0) 23 -0 (0) 21.77% 0[-0.02,0.02]

Hill 2007 19 -0 (0) 19 -0 (0) 32.05% 0.01[0,0.02]

Subtotal *** 72   72   70.06% 0[-0.02,0.02]

Heterogeneity: Tau2=0; Chi2=6.34, df=2(P=0.04); I2=68.45%  

Test for overall effect: Z=0(P=1)  

   

Total *** 201   138   100% -0[-0.02,0.01]

Heterogeneity: Tau2=0; Chi2=15.21, df=3(P=0); I2=80.28%  

Test for overall effect: Z=0.4(P=0.69)  

Test for subgroup differences: Chi2=0.96, df=1 (P=0.33), I2=0%  

Favours Green tea 0.050.025-0.05-0.025 0 Favours control

 
 

Comparison 2.   Total daily dose of catechins

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Weight loss (sorted highest to lowest to-
tal daily dose of catechins)

14 1562 Mean Difference (IV, Ran-
dom, 95% CI)

-0.95 [-1.76,
-0.14]

2 Weight loss (sorted highest to lowest
based on total daily dose of catechins) -
BMI

12 1252 Mean Difference (IV, Ran-
dom, 95% CI)

-0.47 [-0.77,
-0.17]

3 Weight loss - waist circumference 13 1434 Mean Difference (IV, Ran-
dom, 95% CI)

-0.99 [-1.76,
-0.22]
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Analysis 2.1.   Comparison 2 Total daily dose of catechins, Outcome 1
Weight loss (sorted highest to lowest total daily dose of catechins).

Study or subgroup Catechins Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -4.2 (2.7) 23 -4.2 (1.3) 6.84% -0.02[-1.24,1.2]

Maki 2009 65 -2.2 (3.7) 63 -1 (3.6) 6.75% -1.2[-2.47,0.07]

Hsu 2008 41 -0.1 (2) 37 -0 (1.9) 7.42% -0.12[-0.99,0.75]

Wang 2010 139 -0.9 (2.5) 43 -0.8 (2.6) 7.38% -0.09[-0.98,0.8]

Nagao 2007 123 -1.7 (1.5) 117 -0.1 (1.7) 7.94% -1.6[-2.01,-1.19]

Takashima 2004 10 -1.6 (1.9) 9 -1.4 (1.5) 6.28% -0.2[-1.73,1.33]

Kataoka 2004 71 -1.3 (1.7) 71 -0.8 (1.7) 7.81% -0.5[-1.05,0.05]

Takeshita 2008 40 -1.1 (1.3) 41 -0.3 (1.5) 7.75% -0.8[-1.41,-0.19]

Kajimoto 2005 129 -0.5 (2.1) 66 0.6 (2) 7.76% -1.15[-1.75,-0.55]

Kozuma 2005 107 -2.7 (1.5) 119 0.8 (0.9) 8% -3.54[-3.87,-3.21]

Takase 2008 44 -2.9 (1.2) 45 0.1 (0.7) 7.94% -3[-3.41,-2.59]

Suzuki 2009 18 -0.4 (1.4) 20 -0.1 (1.6) 7.29% -0.3[-1.25,0.65]

Hill 2007 19 0.1 (0.9) 19 -0.4 (1.2) 7.68% 0.53[-0.14,1.2]

Auvichayapat 2008 30 -2.7 (2.2) 30 -2 (9.7) 3.17% -0.7[-4.25,2.85]

   

Total *** 859   703   100% -0.95[-1.76,-0.14]

Heterogeneity: Tau2=2.11; Chi2=277.46, df=13(P<0.0001); I2=95.31%  

Test for overall effect: Z=2.31(P=0.02)  

Favours catechins 42-4 -2 0 Favours control

 
 

Analysis 2.2.   Comparison 2 Total daily dose of catechins, Outcome 2 Weight
loss (sorted highest to lowest based on total daily dose of catechins) - BMI.

Study or subgroup Catechins Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -1.5 (0.7) 23 -1.5 (0.6) 8.41% 0[-0.38,0.38]

Hsu 2008 41 -0.1 (2.8) 37 -0 (0.8) 5.21% -0.05[-0.94,0.84]

Nagao 2007 123 -0.6 (0.6) 117 0 (0.6) 9.46% -0.6[-0.75,-0.45]

Takashima 2004 10 -0.5 (0.6) 9 -0.5 (0.6) 7.38% 0[-0.54,0.54]

Kataoka 2004 71 -0.4 (0.8) 71 -0.3 (0.8) 9.03% -0.1[-0.36,0.16]

Takeshita 2008 40 -0.5 (0.4) 41 -0.1 (0.5) 9.31% -0.4[-0.6,-0.2]

Kajimoto 2005 129 -0.2 (0.5) 66 0.2 (0.8) 9.25% -0.4[-0.61,-0.19]

Kozuma 2005 107 -1 (0.6) 119 0.3 (0.4) 9.51% -1.3[-1.43,-1.17]

Takase 2008 44 -1.2 (0.5) 45 0 (0.3) 9.4% -1.2[-1.37,-1.03]

Suzuki 2009 18 -0.2 (0.5) 20 0 (0.6) 8.57% -0.2[-0.55,0.15]

Hill 2007 19 0 (0.3) 19 0.2 (0.4) 9.2% -0.17[-0.39,0.05]

Auvichayapat 2008 30 -3 (1.7) 30 -1.9 (1.8) 5.26% -1.07[-1.96,-0.18]

   

Total *** 655   597   100% -0.47[-0.77,-0.17]

Heterogeneity: Tau2=0.24; Chi2=198.86, df=11(P<0.0001); I2=94.47%  

Test for overall effect: Z=3.06(P=0)  

Favours catechins 10.5-1 -0.5 0 Favours control
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Analysis 2.3.   Comparison 2 Total daily dose of catechins, Outcome 3 Weight loss - waist circumference.

Study or subgroup Catechins Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -4.5 (2.8) 23 -3.6 (2.6) 7.12% -0.9[-2.46,0.66]

Hsu 2008 41 -1.7 (4.1) 37 -1.3 (5.8) 5.41% -0.4[-2.65,1.85]

Wang 2010 139 -1.4 (3) 43 -0.2 (2.6) 8.79% -1.2[-2.12,-0.28]

Nagao 2007 123 -2.5 (2.2) 117 0 (2.5) 9.49% -2.5[-3.1,-1.9]

Takashima 2004 10 -1 (3.2) 9 -0.5 (2.4) 4.82% -0.5[-3.03,2.03]

Kataoka 2004 71 -0.7 (1.7) 71 -0.5 (1.7) 9.56% -0.2[-0.76,0.36]

Takeshita 2008 40 -1.5 (1.3) 41 -0.7 (1.3) 9.55% -0.8[-1.37,-0.23]

Kajimoto 2005 129 -0.9 (3.2) 66 0.1 (3.5) 8.58% -1[-2.01,0.01]

Kozuma 2005 107 -2.3 (1.4) 119 0.3 (0.9) 9.91% -2.6[-2.91,-2.29]

Takase 2008 44 -2.7 (2.2) 45 0.6 (1.8) 9% -3.3[-4.14,-2.46]

Suzuki 2009 18 -0.5 (2.1) 20 -1.5 (3.3) 6.64% 1[-0.74,2.74]

Hill 2007 19 -1 (2.8) 19 -2.7 (2.4) 6.86% 1.7[0.04,3.36]

Auvichayapat 2008 30 -3.9 (5.1) 30 -4.2 (6) 4.28% 0.3[-2.52,3.12]

   

Total *** 794   640   100% -0.99[-1.76,-0.22]

Heterogeneity: Tau2=1.53; Chi2=124.12, df=12(P<0.0001); I2=90.33%  

Test for overall effect: Z=2.53(P=0.01)  

Favours catechins 52.5-5 -2.5 0 Favours control

 
 

Comparison 3.   Total daily dose of epigallocatechin-3-gallate (EGCG)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Weight loss (sorted by highest to lowest
daily dose of EGCG)

13 1380 Mean Difference (IV,
Random, 95% CI)

-1.02 [-1.86,
-0.18]

2 Weight loss (sorted highest to lowest total
daily dose of EGCG) - BMI

12 1252 Mean Difference (IV,
Random, 95% CI)

-0.47 [-0.77,
-0.17]

3 Weight loss (sorted by highest to lowest to-
tal daily dose of EGCG) - waist circumference

12 1252 Mean Difference (IV,
Random, 95% CI)

-0.96 [-1.79,
-0.13]

 
 

Analysis 3.1.   Comparison 3 Total daily dose of epigallocatechin-3-gallate
(EGCG), Outcome 1 Weight loss (sorted by highest to lowest daily dose of EGCG).

Study or subgroup EGCG Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -4.2 (2.7) 23 -4.2 (1.3) 7.38% -0.02[-1.24,1.2]

Hsu 2008 41 -0.1 (2) 37 -0 (1.9) 8.01% -0.12[-0.99,0.75]

Hill 2007 19 0.1 (0.9) 19 -0.4 (1.2) 8.29% 0.53[-0.14,1.2]

Kataoka 2004 71 -1.3 (1.7) 71 -0.8 (1.7) 8.43% -0.5[-1.05,0.05]

Takashima 2004 10 -1.6 (1.9) 9 -1.4 (1.5) 6.78% -0.2[-1.73,1.33]

Maki 2009 65 -2.2 (3.7) 63 -1 (3.6) 7.29% -1.2[-2.47,0.07]

Kozuma 2005 107 -2.7 (1.5) 119 0.8 (0.9) 8.64% -3.54[-3.87,-3.21]

Takase 2008 44 -2.9 (1.2) 45 0.1 (0.7) 8.58% -3[-3.41,-2.59]

Favours EGCG 42-4 -2 0 Favours control
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Study or subgroup EGCG Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Kajimoto 2005 129 -0.5 (2.1) 66 0.6 (2) 8.38% -1.15[-1.75,-0.55]

Takeshita 2008 40 -1.1 (1.3) 41 -0.3 (1.5) 8.37% -0.8[-1.41,-0.19]

Suzuki 2009 18 -0.4 (1.4) 20 -0.1 (1.6) 7.87% -0.3[-1.25,0.65]

Auvichayapat 2008 30 -2.7 (2.2) 30 -2 (9.7) 3.41% -0.7[-4.25,2.85]

Nagao 2007 123 -1.7 (1.5) 117 -0.1 (1.7) 8.58% -1.6[-2.01,-1.19]

   

Total *** 720   660   100% -1.02[-1.86,-0.18]

Heterogeneity: Tau2=2.09; Chi2=262.79, df=12(P<0.0001); I2=95.43%  

Test for overall effect: Z=2.39(P=0.02)  

Favours EGCG 42-4 -2 0 Favours control

 
 

Analysis 3.2.   Comparison 3 Total daily dose of epigallocatechin-3-gallate (EGCG),
Outcome 2 Weight loss (sorted highest to lowest total daily dose of EGCG) - BMI.

Study or subgroup EGCG Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -1.5 (0.7) 23 -1.5 (0.6) 8.41% 0[-0.38,0.38]

Hsu 2008 41 -0.1 (2.8) 37 -0 (0.8) 5.21% -0.05[-0.94,0.84]

Hill 2007 19 0 (0.3) 19 0.2 (0.4) 9.2% -0.17[-0.39,0.05]

Kataoka 2004 71 -0.4 (0.8) 71 -0.3 (0.8) 9.03% -0.1[-0.36,0.16]

Takashima 2004 10 -0.5 (0.6) 9 -0.5 (0.6) 7.38% 0[-0.54,0.54]

Kozuma 2005 107 -1 (0.6) 119 0.3 (0.4) 9.51% -1.3[-1.43,-1.17]

Takase 2008 44 -1.2 (0.5) 45 0 (0.3) 9.4% -1.2[-1.37,-1.03]

Kajimoto 2005 129 -0.2 (0.5) 66 0.2 (0.8) 9.25% -0.4[-0.61,-0.19]

Takeshita 2008 40 -0.5 (0.4) 41 -0.1 (0.5) 9.31% -0.4[-0.6,-0.2]

Suzuki 2009 18 -0.2 (0.5) 20 0 (0.6) 8.57% -0.2[-0.55,0.15]

Auvichayapat 2008 30 -3 (1.7) 30 -1.9 (1.8) 5.26% -1.07[-1.96,-0.18]

Nagao 2007 123 -0.6 (0.6) 117 0 (0.6) 9.46% -0.6[-0.75,-0.45]

   

Total *** 655   597   100% -0.47[-0.77,-0.17]

Heterogeneity: Tau2=0.24; Chi2=198.86, df=11(P<0.0001); I2=94.47%  

Test for overall effect: Z=3.06(P=0)  

Favours EGCG 21-2 -1 0 Favours control

 
 

Analysis 3.3.   Comparison 3 Total daily dose of epigallocatechin-3-gallate (EGCG), Outcome
3 Weight loss (sorted by highest to lowest total daily dose of EGCG) - waist circumference.

Study or subgroup EGCG Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Diepvens 2005 23 -4.5 (2.8) 23 -3.6 (2.6) 7.85% -0.9[-2.46,0.66]

Hsu 2008 41 -1.7 (4.1) 37 -1.3 (5.8) 6.04% -0.4[-2.65,1.85]

Hill 2007 19 -1 (2.8) 19 -2.7 (2.4) 7.58% 1.7[0.04,3.36]

Kataoka 2004 71 -0.7 (1.7) 71 -0.5 (1.7) 10.37% -0.2[-0.76,0.36]

Takashima 2004 10 -1 (3.2) 9 -0.5 (2.4) 5.41% -0.5[-3.03,2.03]

Kozuma 2005 107 -2.3 (1.4) 119 0.3 (0.9) 10.73% -2.6[-2.91,-2.29]

Takase 2008 44 -2.7 (2.2) 45 0.6 (1.8) 9.8% -3.3[-4.14,-2.46]

Kajimoto 2005 129 -0.9 (3.2) 66 0.1 (3.5) 9.37% -1[-2.01,0.01]

Favours EGCG 42-4 -2 0 Favours control
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Study or subgroup EGCG Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Takeshita 2008 40 -1.5 (1.3) 41 -0.7 (1.3) 10.36% -0.8[-1.37,-0.23]

Suzuki 2009 18 -0.5 (2.1) 20 -1.5 (3.3) 7.35% 1[-0.74,2.74]

Auvichayapat 2008 30 -3.9 (5.1) 30 -4.2 (6) 4.82% 0.3[-2.52,3.12]

Nagao 2007 123 -2.5 (2.2) 117 0 (2.5) 10.3% -2.5[-3.1,-1.9]

   

Total *** 655   597   100% -0.96[-1.79,-0.13]

Heterogeneity: Tau2=1.64; Chi2=122.52, df=11(P<0.0001); I2=91.02%  

Test for overall effect: Z=2.27(P=0.02)  

Favours EGCG 42-4 -2 0 Favours control
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A D D I T I O N A L   T A B L E S

Characteristic

Study ID

Intervention(s) and 
control(s)

[N] screened [N] ran-
domised

[N] safety [N] ITT [N] finishing
study

[%] of ran-
domised par-
ticipants 
finishing study

Auvichayapat 2008
1 
(weight loss study)

I1:   green tea extract

C1: placebo

I1: -

C1: -

T: 73

I1: 30

C1: 30

T: 60

I1: 30

C1: 30

T: 60

- I1: 30

C1: 30

T: 60

I1: 100

C1: 100

T: 100

Diepvens 2005 
(weight loss study)

I1: green tea

C1: placebo

I1: -

C1: -

T: 57

I1: 23

C1: 23

T: 46

I1: 23

C1: 23

T: 46

- I1: 23

C1: 23

T: 46

I1: 100

C1: 100

T: 100

Hill 2007 
(weight loss study)

I1: green tea extract

C1: placebo

- I1: -

C1: -

T: 42

I1: -

C1: -

T: 42

- I1: 19

C1: 19

T: 38

I1: -

C1: -

T: 91

Hsu 2008 
(weight loss study)

I1: green tea extract

C1: placebo

I1: -

C1: -

T: 336

I1: 50

C1: 50

T: 100

- - I1: 41

C1: 37

T: 78

I1: 82

C1: 74

T: 78

Hursel 2009 
(weight mainte-
nance study)

I1: green tea-caffeine mixture + AP diet

I2: green tea-caffeine mixture + HP diet

C1: placebo + AP diet

C2: placebo + HP diet

I1: -

I2: -

C1: -

C2: -

T: 100

I1: 20

I2: 20

C1: 20

C2: 20

T: 80

I1: 20

I2: 20

C1: 20

C2: 20

T: 80

- I1: 20

I2: 20

C1: 20

C2: 20

T: 80

I1: 100

I2: 100

C1: 100

C2: 100

T: 100

Kajimoto 2005 
(weight loss study)

I1: catechin drink – low-dose group

I2: catechin drink – high-dose group

C1: placebo drink

- I1: -

I2: -

C1: -

T: 197

I1: -

I2: -

C1: -

T: 197

- I1: 65

I2: 64

C1: 66

T: 195

I1: -

I2: -

C1: -

T: 99

Table 1.   Overview of study populations 
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Kataoka 2004 
(weight loss study)

I1: catechin beverage 278 mg

I2: catechin beverage 570 mg

I3: catechin beverage 845 mg

C1: control

beverage

- I1: 25

I2: 71

I3: 25

C1: 71

T: 192

I1: 25

I2: 71

I3: 25

C1: 71

T: 192

- I1: 25

I2: 71

I3: 25

C1: 71

T: 192

I1: 100

I2: 100

I3: 100

C1: 100

T: 100

Kovacs 2004 2 
(weight mainte-
nance study)

I1: green tea

C1: placebo

I1: -

C1: -

T: 140

I1: -

C1: -

T: 120

I1: 51

C1: 53

T: 104

- I1: 51

C1: 53

T: 104

I1: -

C1: -

T: 87

Kozuma 2005 3 
(weight loss study)

I1: catechin beverage

C1: placebo beverage

I1: -

C1: -

T: 254

I1: -

C1: -

T: 234

I1: -

C1: -

T: 234

- I1: 107

C1: 119

T: 226

I1: -

C1: -

T: 97

Maki  2009 4 
(weight loss study)

I1: green tea beverage

C1: control beverage

I1:-

C1:-

T: 337

I1: 67

C1: 65

T: 132

I1: 66

C1: 63

T: 129

I1: 65

C1: 63

T: 128

I1: 56

C1: 51

T: 107

I1: 84

C1: 79

T: 81

Nagao 2007 
(weight loss study)

I1: brewed green tea beverage with
added catechins

C1: brewed green tea beverage with no
added catechins

- I1: 135

C1: 135

T: 270

- - I1: 123

C1: 117

T: 240

I1: 91

C1: 87

T: 89

Suzuki 2009 
(weight loss study)

I1: tea catechin

C1: placebo

- I1: 20

C1: 21

T: 41

- - I1: 18

C1: 20

T: 38

I1: 90

C1: 95

T: 93

Takase 2008 5 
(weight loss study)

I1: catechin beverage

C1: placebo beverage

- I1: 49

C1: 52

T: 101

I1: 48

C1: 46

T: 94

- I1: 46

C1: 47

T: 93

I1: 94

C1: 90

T: 92

Takashima 2004 I1: catechin beverage - I1: 10 I1: 10 - I1: 10 I1: 100

Table 1.   Overview of study populations  (Continued)
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(weight loss study) C1: control beverage C1: 9

T: 19

C1: 9

T: 19

C1: 9

T: 19

C1: 100

T: 100

Takeshita 2008 
(weight loss study)

I1: catechin beverage

C1: placebo beverage

- I1: 40

C1: 41

T: 81

I1: 40

C1: 41

T: 81

- I1: 40

C1: 41

T: 81

I1: 100

C1: 100

T: 100

Tsuchida 2010 
(weight loss study)

I1: catechin beverage

C1: control beverage

- I1: 39

C1: 41

T: 80

I1: 39

C1: 41

T: 80

- I1: 39

C1: 41

T: 80

I1: 100

C1: 100

T: 100

Wang 2010 6 
(weight loss study)

I1: green tea 1

I2: green tea 2

I3: green tea 3

C1: control drink

I1: -

I2: -

I3: -

C1: -

T: 435

I1: -

I2: -

I3: -

C1: -

T: 205

- - I1: -

I2: -

I3: -

C1: -

T: 192

I1: -

I2: -

I3: -

C1: -

T: 94

Westert-
erp-Plantenga 2005 
(weight mainte-
nance study)

I1: green tea-caffeine capsule - low ha-
bitual caffeine consumers

I2: green tea-caffeine capsule - high
habitual caffeine consumers

C1: placebo - low habitual caffeine
consumers

C2: placebo - high habitual caffeine
consumers

I1: -

I2: -

C1: -

C2: -

T: 90

I1: 19

I2: 19

C1: 19

C2: 19

T: 76

I1: 19

I2: 19

C1: 19

C2: 19

T: 76

- I1: 19

I2: 19

C1: 19

C2: 19

T: 76

I1: 100

I2: 100

C1: 100

C2: 100

T: 100

Total7 Weight loss studies 1800 1685

  Weight maintenance studies 276 260

  All studies

 

2076

 

1945

 

Table 1.   Overview of study populations  (Continued)

"-" denotes not reported.
1 all participants were Khon Kaen University oBicers.
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7
1

2 this was a two-part study. Participants were given special diet (not including green tea) to lose weight for four weeks. They were then given green tea to see if it would help
maintain weight loss. Sixteen participants dropped out during very-low-energy diet period before ever receiving the intervention or placebo.
3 254 participants "gave informed consent" – it is not clear if this was the actual number screened, but we think so.
4 this study's usage of ITT diBers from the Cochrane definition.
5 "of these individuals, four whose insulin levels recorded at week 0 were abnormal (two in the placebo group and two in the catechin group) were excluded from analysis, leaving
a group suitable for analysis of 45 individuals in the placebo group and 44 individuals in the catechin group."
6 although 192 completed the study 10 participants were excluded from analysis for various reasons; thus analysis was carried out for 182 participants.
7 not all studies specified how many participants were randomised into each group at the start, though totals are available for each study. In one case (Wang 2010), the number
of participants in each group at the end of the study was also not given, though the total number of participants finishing was given.
C: control; I: intervention; ITT: intention to treat; T: total.
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A P P E N D I C E S

Appendix 1. Search strategies

 

Search terms and databases

Unless otherwise stated, search terms are free text terms.

Abbreviations:

'$': stands for any character; '?': substitutes one or no character; adj: adjacent (i.e. number of words within range of search term); exp:
exploded MeSH; MeSH: medical subject heading (MEDLINE medical index term); pt: publication type; sh: MeSH; tw: text word.

The Cochrane Library

#1 MeSH descriptor Obesity explode all trees   
#2 MeSH descriptor Weight gain explode all trees   
#3 MeSH descriptor Weight loss explode all trees   
#4 MeSH descriptor Body mass index explode all trees   
#5 MeSH descriptor Skinfold thickness explode all trees   
#6 MeSH descriptor Waist-hip ratio explode all trees   
#7 MeSH descriptor Abdominal fat explode all trees   
#8 MeSH descriptor Overweight explode all trees   
#9 (overweight* in All Text or (over in All Text and weight* in All Text) )   
#10 (fat in All Text and overload in All Text and syndrom* in All Text)   
#11 (overeat* in All Text or (over in All Text and eat* in All Text) )   
#12 (overfeed* in All Text or (over in All Text and feed* in All Text) )   
#13 (adipos* in All Text or obes* in All Text)   
#14 ( (weight in All Text near/3 cyc* in All Text) or (weight in All Text near/3 reduc* in All Text) or (weight in All Text near/3 los* in All
Text) or  (weight in All Text near/3 maint* in All Text) or (weight in All Text near/3 decreas* in All Text) or (weight in All Text near/3
watch* in All Text) or (weight in All Text near/3 control* in All Text) or (weight in All Text near/3 gain* in All Text) or (weight in All Text
near/3 chang* in All Text) )   
#15 ( (body in All Text and mass in All Text and ind* in All Text) or (waist-hip in All Text and ratio* in All Text) )   
#16 (skinfold in All Text and thickness* in All Text)   
#17 (abdominal in All Text and fat* in All Text)   
#18 (#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17)   
#19 MeSH descriptor Camellia sinensis explode all trees   
#20 (catechins in All Text or (epigallocatechin in All Text and gallate in All Text) or. EGCG in All Text)   
#21 (green in All Text and tea* in All Text)   
#22 (#19 or #20 or #21)   
#23 (#18 and #22)

MEDLINE

1. exp obesity/ or exp obesity hypoventilation syndrome/ or exp obesity, abdominal/ or exp obesity, morbid/ or exp prader-willi syn-
drome/   
2. exp Overweight/   
3. exp adipose tissue/ or exp adipose tissue, brown/ or exp adipose tissue, white/ or exp abdominal fat/ or exp intra-abdominal fat/
or exp subcutaneous fat, abdominal/ or exp subcutaneous fat/   
4. exp weight gain/ or exp weight loss/   
5. exp body mass index/ or exp skinfold thickness/ or exp waist-hip ratio/   
6. (overweight$ or over weight$).tw,ot.   
7. fat overload syndrom$.tw,ot.   
8. (overeat$ or over eat$).tw,ot.   
9. (overfeed$ or over feed$).tw,ot.   
10. (adipos$ or obes$).tw,ot.   
11. (weight adj3 (cyc$ or reduc$ or los$ or maint$ or decreas$ or watch$ or control$ or gain$ or chang$)).tw,ot.   
12. (body mass ind$ or waist-hip ratio$).tw,ot.   
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13. skinfold thickness$.tw,ot.   
14. abdominal fat$.tw,ot.   
15. ((abdominal or subcutaneous or intra-abdominal or visceral or retroperitoneal or retro peritoneal) adj3 fat*).tw,ot.   
16. or/1-15   
17. Camellia sinensis.mp. or Camellia sinensis/   
18. Catechins.mp.   
19. epigallocatechin gallate.mp.   
20. EGCG.tw.   
21. green tea*.mp.   
22. or/17-21   
23. 16 and 22   
24. randomised controlled trial.pt.   
25. controlled clinical trial.pt.   
26. randomi?ed.ab.   
27. placebo.ab.   
28. drug therapy.fs.   
29. randomly.ab.   
30. trial.ab.   
31. groups.ab.   
32. or/24-31   
33. Meta-analysis.pt.   
34. exp Technology Assessment, Biomedical/   
35. exp Meta-analysis/   
36. exp Meta-analysis as topic/   
37. hta.tw,ot.   
38. (health technology adj6 assessment$).tw,ot.   
39. (meta analy$ or metaanaly$ or meta?analy$).tw,ot.   
40. ((review$ or search$) adj10 (literature$ or medical database$ or medline or pubmed or embase or cochrane or cinahl or psycinfo
or psyclit or healthstar or biosis or current content$ or systemat$)).tw,ot.   
41. or/33-40   
42. 32 or 41   
43. (comment or editorial or historical-article).pt.   
44. 42 not 43   
45. 23 and 44   
46. (animals not (animals and humans)).sh.   
47. 45 not 46

EMBASE

1. exp Obesity/   
2. exp weight change/ or exp weight control/ or exp weight gain/ or exp weight reduction/   
3. exp body mass/ or exp waist circumference/ or exp waist hip ratio/   
4. (obes$ or overweight or over weight).ab,ti.   
5. (overeat or over eat or overfeed or over feed or fat overload syndrom$).ab,ti.   
6. (weight adj6 (cyc$ or reduc$ or los$ or maint$ or decreas$ or watch$ or control or chang$ or gain)).ab,ti.   
7. (body mass ind$ or waist hip ratio or waist circumferenc$).ab,ti.   
8. adipos$.ab,ti.   
9. exp skinfold thickness/   
10. (abdominal fat or skinfold thickness).ab,ti.   
11. or/1-10   
12. green tea*.mp.   
13. Camellia sinensis.mp.   
14. catechine*.mp.   
15. epigallocatechin gallate.mp.   
16. EGCG.tw,ot.   
17. or/12-16   
18. 11 and 17   
19. exp Randomized Controlled Trial/   
20. exp Controlled Clinical Trial/   
21. exp Clinical Trial/   

  (Continued)
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22. exp Comparative Study/   
23. exp Drug comparison/   
24. exp Randomization/   
25. exp Crossover procedure/   
26. exp Double blind procedure/   
27. exp Single blind procedure/   
28. exp Placebo/   
29. exp Prospective Study/   
30. ((clinical or control$ or comparativ$ or placebo$ or prospectiv$ or randomi?ed) adj3 (trial$ or stud$)).ab,ti.   
31. (random$ adj6 (allocat$ or assign$ or basis or order$)).ab,ti.   
32. ((singl$ or doubl$ or trebl$ or tripl$) adj6 (blind$ or mask$)).ab,ti.   
33. (cross over or crossover).ab,ti.   
34. or/19-33   
35. exp meta analysis/   
36. (metaanaly$ or meta analy$ or meta?analy$).ab,ti,ot.   
37. ((review$ or search$) adj10 (literature$ or medical database$ or medline or pubmed or embase or cochrane or cinahl or psycinfo
or psyclit or healthstar or biosis or current content$ or systematic$)).ab,ti,ot.   
38. exp Literature/   
39. exp Biomedical Technology Assessment/   
40. hta.tw,ot.   
41. (health technology adj6 assessment$).tw,ot.   
42. or/35-41   
43. (comment or editorial or historical-article).pt.   
44. 34 or 42   
45. 44 not 43   
46. 18 and 45   
47. limit 46 to human

CINAHL

S1 (MH "Obesity+")

S2 (MH "Weight Gain+")

S3 (MH "Weight Loss+")  

S4 (MH "Body Weight Changes+")

S5 (MH "Body Mass Index")

S6 (MH "Skinfold Thickness")

S7 (MH "Waist-Hip Ratio")  

S8 (MH "Abdominal Fat")

S9 TX overweight* or TX over n3 weight*

S10 TX fat n3 overload n3 syndrom*

S11 TX overeat* or TX over n3 eat*

S12 TX overfeed* or TX over n3 feed*

S13 TX adipos* or TX obes*

S14 TX weight n3 cyc* or weight n3 reduc* or weight n3 los* or weight n3 maint* or weight n3 decreas* or weight n3 watch* or weight
n3 control* or weight n3 gain* or weight n3 chang*

S15 TX body n3 mass n3 ind* or TX waist-hip n3 ratio*

S16 TX skinfold n3 thickness*

S17 TX abdominal n3 fat*

  (Continued)
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S18 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17

S19 (MH "Green Tea")

S20 TX catechin* or TX epigallocatechin n3 gallate or TX EGCG

S21 TX green n3 tea*  

S22 s19 or s20 or s21

S23 s18 and s22

S24 (MH "Clinical Trials+")

S25 (MH "Meta Analysis")

S26 (MH "Comparative Studies")  

S27 (MH "Double-Blind Studies")

S28 (MH "Single-Blind Studies")

S29 (MH "Triple-Blind Studies")  

S30 (MH "Prospective Studies")

S31 TX clinical n3 trial*

S32 TX random* 

S33 TX placebo*

S34 TX meta analy* or TX meta*analy*

S35 TX systematic n3 review

S36 S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 or S35

S37 s23 and s36

S38 PT comment or PT editorial or PT historical

S39 s37 not s38

S40 (MH "Animals+")

S41 s39 not s40

AMED

1     exp Obesity/

2     overweight.mp.

3     exp Adipose tissue/

4     abdominal fat.mp.

5     weight gain.mp.

6     exp Weight loss/

7     body mass.mp.

8     waist-hip ratio.mp.

9     skinfold thickness.mp.

  (Continued)
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10     (weight adj3 (cyc* or reduc* or los* or maint* or decreas* or watch* or control* or

         gain* or chang*)).tw.

11     over weight.tw.

12     or/1-11

13     exp camellia sinensis/

14     Catechins.mp.

15     epigallocatechin gallate.mp.

16     EGCG.tw.

17     green tea*.tw.

18     or/13-17

19     12 and 18

20     (animals not (animals and humans)).sh.

21     19 not 20

Biological Abstracts

# 1 Topic=(obesity)

# 2 Topic=(overweight*) OR Topic=(over weight*)

# 3 Topic=(adipos*) AND Topic=(tissue)

# 4 Topic=(weight gain) OR Topic=(weight loss)

# 5 Topic=(fat overload syndrom*) OR Topic=(body mass index)

# 6 Topic=(overeat*) OR Topic=(over eat*)

# 7 Topic=(overfeed*) OR Topic=(over feed*)

# 8 Topic=(waist hip ratio)

# 9 Topic=(abdominal fat)

# 10 Topic=(skinfold thickness*)

# 11 #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1

# 12 Topic=(green tea)

# 13 Topic=(camellia sinensis)

# 14 Topic=(catechin*)

# 15 Topic=(epigallocatechin gallate)

# 16 Topic=(EGCG)

# 17 #16 OR #15 OR #14 OR #13 OR #12

# 18 Topic=(Clinical Trial)

# 19 Topic=(Randomi*ed) AND Topic=(trial)

# 20 Topic=(systematic) AND Topic=(review)

  (Continued)
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# 21 Topic=(placebo)

# 22 Topic=(Meta analysis) OR Topic=(Meta*analysis)

# 23 Topic=(health technology assessment)

# 24 Topic=(comparative stud*)

# 25 Topic=(prospective stud*)

# 26 #25 OR #24 OR #23 OR #22 OR #21 OR #20 OR #19 OR #18

# 27 #26 AND #17 AND #11

IBIDS

+(obes* overweight "over weight" "adipose tissue" "abdominal fat" "weight gain" "weight loss" "body mass index" "waist hip ratio"
"waist to hip ratio" "skinfold thickness") +(Catechin* "camellia sinensis" "green tea" "epigallocatechin gallate" "EGCG") +("controlled
clinical trial" "clinical trial" "randomised clinical trial" "randomised clinical trial" placebo "meta analysis")

Obesity+

green tea

catechin*

camellia sinensis

epigallocatechin

IPA

1 obes*.mp.

2 bmi.mp.

3 body mass index.mp.

4 weight gain.mp.

5 weight loss.mp.

6 adipos*.mp.

7 Skinfold thickness.mp.

8 waist hip ratio.mp.

9 waist circumference.mp.

10 Abdominal fat.mp.

11 overweight*.mp.

12 over weight*.mp.

13 fat overload syndrom*.mp.

14 overeat*.mp.

15 over eat*.mp.

16 overfeed*.mp.

17 over feed*.mp.
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18 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17

19 green tea.mp.

20 egcg.mp.

21 (epigallocatechin and gallate).mp.

22 (Camellia and sinensis).mp.

23 catechin*.mp.

24 19 or 20 or 21 or 22 or 23

25 (Randomi*ed and controlled and trial).mp.

26 (controlled and clinical and trial).mp.

27 placebo.mp.

28 (double and blind).mp.

29 Meta analysis.mp.

30 25 or 26 or 27 or 28 or 29

31 18 and 24 and 30

Web of Science

# 1 Topic=(obes*)

# 2 Topic=(bmi)

# 3 Topic=(body mass index)

# 4 Topic=(weight gain)

# 5 Topic=(weight loss)

# 6 Topic=(adipos*)

# 7 Topic=(Skinfold thickness)

# 8 Topic=(waist hip ratio)

# 9 Topic=(waist circumference)

# 10 Topic=(Abdominal fat)

# 11 Topic=(overweight*)

# 12 Topic=(over weight*)

# 13 Topic=(fat overload syndrom*)

# 14 Topic=(overeat*)

# 15 Topic=(over eat*)

# 16 Topic=(overfeed*)

# 17 Topic=(over feed*)

# 18 #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1

# 19 Topic=(green tea)

  (Continued)
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# 20 Topic=(egcg)

# 21 Topic=(epigallocatechin gallate)

# 22 Topic=(Camellia sinensis)

# 23 Topic=(catechin*)

# 24 #23 OR #22 OR #21 OR #20 OR #19

# 25 Topic=(Randomi*ed controlled trial)

# 26 Topic=(controlled clinical trial)

# 27 Topic=(placebo)

# 28 Topic=(double and blind)

# 29 Topic=(Meta analysis)

# 30 Topic=(HTA)

# 31 Topic=(health technology assessment)

# 32 #31 OR #30 OR #29 OR #28 OR #27 OR #26 OR #25

# 33 #32 AND #24 AND #18

  (Continued)

 

Appendix 2. Description of interventions

 

Characteris-
tic

Study ID

Intervention(s) 
[route, frequency,
total dose/day]

Detailed chemical content
of (daily) intervention 
[mg]

Control(s) 
[route, fre-
quency, total
dose/day]

All other weight loss
interventions, such as
exercise or diet, that 
participants may be
using

Caffeine con-
tent 
[mg/d]

Auvichayapat
2008

Oral, 3 capsules/d
(1 after each meal); 
total daily dose:
140.85 mg cate-
chins

750 mg green tea
extract (Herbal One
brand)

Caffeine 86.58

Total catechins 140.85

Catechin 12.27

Epicatechin gallate 27.84

Epigallocatechin gal-
late 100.74

also: gallic acid 0.72 daily –
"gallate is a salt or ester of
gallic acid"

Oral, 3 cap-
sules/d; 
total daily
dose of 0 mg
catechins

Note: participants con-
sumed a regular diet 
(total energy, 8373.6
kJ/d) prepared by the
Nutrition Unit of Srina-
garind Hospital; 
participants were
asked to maintain their
regular exercise regi-
men

I1: 86.58

C1: 0

Diepvens
2005

Oral, 9 capsules/d
(3 capsules at
breakfast, lunch +
dinner); 
total daily dose:
1206.9 mg cate-
chins/d and 236.7
mg caffeine/d

Caffeine 236.7

Total catechins 1206.9

Catechin 31.5

Epicatechin  126

Gallocatechin 0

Oral, 9 cap-
sules/d (3 cap-
sules at break-
fast, lunch +
dinner); 
total daily
dose of 0 mg
catechins

I1: d 1-3: standardised
energy balance diet; 
d 4 to 87 low-energy di-
et 
consumed (meal re-
placement diet plan of
Slim-Fast shake, soup,
bar or pasta) at break-
fast and lunch, and in-

I1: 236.7 in 9
capsules + 300
mg/d (from cof-
fee) = 536.7 mg

C1: 300 mg/d
(from coffee)

Note: daily caf-
feine intake
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Epigallocatechin 240.3

Catechin gallate  0

Epicatechin gallate 212.4

Gallocatechin gallate 0

Epigallocatechin gallate
595.8

structions about food
allowed for dinner and
snacks

C1: d 1 to 3: standard-
ised energy balance di-
et; d 4 to 87 low-energy
diet 
consumed (meal re-
placement diet plan of
Slim-Fast shake, soup,
bar or pasta) at break-
fast and lunch, and in-
structions about food
allowed for dinner and
snacks

standardised
for all 
participants to
300 mg/d

Hill 2007 Oral, 2 capsules/d
(1 before breakfast,
1 before evening
meal on non-exer-
cise days; 
on exercise d 1 of
the 2 capsules tak-
en 1 h before exer-
cise); 
total daily dose:
300 mg catechins

Caffeine 0

Total catechins 300

Epigallocatechin gallate 300

Oral, 2 cap-
sules/d (1 be-
fore break-
fast, 1 prior to
evening meal
on non-exer-
cise days; on
exercise d 1
of the 2 cap-
sules taken 1
h before ex-
ercise); total
daily dose of 0
mg catechins

I1:  run/walk for 45 min,
3 times/wk at HR corre-
sponding to 75% of age 
predicted maximum
in a protocol described
previously

C1: run/walk for 45 min,
3 times/wk at HR corre-
sponding to 75% of age
predicted maximum
in a protocol described
previously

-

*Note: partici-
pants exclud-
ed if they con-
sumed ≥ 3 cups 
of green tea/d
or 
had habitual
caffeine intake
of ≥ 300 mg (> 3
or 4 cups) from
coffee/d

Hsu 2008 Oral, 3 capsules/d

(30 minutes after
meals); 
total daily dose:
613.5 mg catechins

Caffeine 27.3

Total catechins 613.5

Catechin 8.28

Epicatechin  70.33

Gallocatechin 61.58

Epigallocatechin 36.91

Catechin gallate 0

Epicatechin gallate 31.76

Gallocatechin gallate 27.48

Epigallocatechin gallate
377.15

Oral, 3 cap-
sules/d; total
daily dose of 0
mg catechins

Note: no other obesity
management allowed;
participants asked to 
maintain former diet
during study period

I1: 27.3

C1: 0

Hursel 2009 I1: oral, 6 cap-
sules/d (2 before
each meal); 
total daily dose:
270 mg EGCG + 150
mg caffeine

I2: oral, 6 cap-
sules/d (2 before
each meal); 

Caffeine 150

Total catechins 270

Epigallocatechin gallate 270

C1: oral, 6
capsules/d;
total daily
dose of 0 mg
catechins

C2: oral, 6
capsules/d;
total daily

I1: AP diet (50-60 g pro-
tein as 50 g calcium ca-
seinate powder; ˜10%
of energy from protein)

I2: HP diet (100-110 g
protein as 50 g incre-
ments of calcium ca-
seinate powder; 

I1: 150

I2: 150

C1: 0

C: 0

*Note: partici-
pants were al-

  (Continued)
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total daily dose:
270 mg EGCG + 150
mg caffeine

dose of 0 mg
catechins

˜20% of energy from
protein)

C1: AP diet, same as I1
group

C2: HP diet, same as I2
group

lowed up to
100 mg caf-
feine/d from
other sources

Kajimoto
2005

I1: oral, 250 mL cat-
echin drink twice/d 
(at breakfast and
dinner), placebo
drink once daily at
lunch; 
total daily dose:
444.3 mg catechins
+ 50.2 mg caffeine

I2: oral, 250 mL cat-
echin drink 3 times/
d at mealtimes; 
total daily dose:
665.9 mg catechins
+ 49.2 mg caffeine 

Low dose group numbers fol-
lowed by 
high dose group numbers:

I1 (I2)

Caffeine  50.2 (49.2)

Total catechins  444.3
(645.9)

 

Catechin  2.9 (2.7)

Epicatechin 3.6 (4.8)

Gallocatechin 3.6 (3.3)

Epigallocatechin 3.9 (2.1)

Catechin gallate 51.7 (73.5)

Epicatechin gallate 68.2
(102.3)

Gallocatechin gallate 158.1
(233.4)

Epigallocatechin gallate
152.3 (223.8)

Oral, 250 mL
bottle 3 times/
d at meal-
times; 
total dai-
ly dose of
41.1 mg cate-
chins/d + 52.2
mg caffeine

Note: participants in-
structed not to change
usual routine

I1: 50.2 mg

I2: 49.2 mg

C1: 52.2 mg

Kataoka 2004 I1: oral, 500 mL
once/d; 
total daily dose of
277.9 mg catechins

I2: oral, 500 mL
once/d; 
total daily dose of
570.4 mg catechins

I3: oral, 500 mL
once/d; 
total daily dose of
844.7 mg catechins

(also contained
sweeteners, acidu-
lants, 
electrolytes, an-
tioxidants, and
flavouring)

Caffeine < 40 mg

Total catechins

Low/Med/High

277.9/570.4/844.7                               

Catechin

8.2/12.7/24.7

Epicatechin

24.7/49.7/73.9

Gallocatechin

17.7/36.0/53.4

Epigallocatechin

80.6/174.7/253.3

Catechin gallate

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins

(also con-
tained sweet-
eners, acidu-
lants, elec-
trolytes, an-
tioxidants,
and flavour-
ing)

Note: diet and food in-
take adjusted to con-
stant levels; 
pedometer used to
measure steps daily

I1: < 40 mg/d
from beverage

I2: < 40 mg/d
from beverage

I3: < 40 mg/d
from beverage

C1: < 40 mg/d
from beverage

Note: partici-
pants not al-
lowed to con-
sume cate-
chin-contain-
ing 
tea or caf-
feinated cof-
fee beverages
during study, or
any food sup-
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2.8/4.1/8.6

Epicatechin gallate

35.0/65.7/103.9

Gallocatechin gallate

3.3/9.1/11.1 

Epigallocatechin gallate

105.6/218.4/315.8

plement that
might affect en-
ergy metabo-
lism (263)

Kovacs 2004 Oral, 6 capsules/d
(2 with breakfast,
lunch + dinner); 
total daily dose:
572.76 mg cate-
chins + 103.5 mg
caffeine

Caffeine 103.5

Total catechins  572.76

Catechin 6.06

Epicatechin 34.56

Gallocatechin 6.66

Epigallocatechin 22.62

Catechin gallate 4.86

Epicatechin gallate 124.44

Gallocatechin gallate 50.7

Epigallocatechin gallate
322.86

Oral, 6 cap-
sules/d (2 with
breakfast,
lunch + din-
ner); 
total daily
dose of 0 mg
catechins

I1: none

C1: none

Note: weight loss inter-
vention used in 4-week
run-in phase

I1: 103.5 mg
caffeine

C1: 0

Note: habitu-
al caffeine con-
sumption of GT
group was 369
(227) mg/d, 
with a range
of 1 to 991 mg/
d (N = 19 with
< 300 mg caf-
feine/d; N = 32
with > 300 mg
caffeine/d)

Habitual caf-
feine consump-
tion of placebo
group was 358
(190) mg/d, 
with a range of
39 to 996 mg/
d (N n= 19 with
< 300 mg caf-
feine/d; N = 32
with > 300 mg
caffeine/d)

Kozuma 2005 Oral, 500 mL once/
d; 
total daily dose of
539.7 mg catechins

Caffeine -

Total catechins  539.7

Catechin 14.0

Epicatechin 47.5

Gallocatechin 35.1

Epigallocatechin 166.9

Catechin gallate 8.3

Epicatechin gallate 58.9

Gallocatechin gallate 7.6

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins

Note: participants were
assisted by head physi-
cians to maintain regu-
lar food intake and ex-
ercise

Medications, special
health products, sup-
plements or dietary
foods that might affect
metabolism of sugar,
fat, or energy were re-
stricted

Intake of fat was not re-
stricted

-
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Epigallocatechin gallate
201.4

Maki  2009 Oral, 500 mL once/
d; 
total daily dose:
625 mg catechins
(also contains 
water, sodium
chloride, artificial
citrus flavouring, 
glucose, erythritol,
and sucralose; 15
kcal of energy and
250 mg of sodium)

Caffeine 39.5

Total catechins 625

Catechin 19.2

Epicatechin 53.9

Gallocatechin 51.8                 

Epigallocatechin 207.5

Catechin gallate 6.0

Epicatechin gallate 56.5

Gallocatechin gallate 15.4

Epigallocatechin gal-
late 214.4

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins
(containing

water, sodi-
um chloride,
artificial cit-
rus flavour-
ing, glucose,
erythritol, and
sucralose; 15
kcal of energy
and 250 mg of
sodium)

I1: exercise programme
(at least 3 supervised
exercise sessions per
week with goal of ≥ 180
min/wk of moderate-in-
tensity 
physical activity)

C1: exercise programme

(at least 3 supervised
exercise sessions per
week with goal of ≥ 180
min/wk of moderate-in-
tensity physical activity)

I1: ˜ 39

C1: ˜ 39  

 

Note: partici-
pants agreed:

to record all
caffeinated
beverages con-
sumed

not to consume
> 2 caffeinat-
ed beverages/d
not to con-
sume over the
counter supple-
ments contain-
ing caffeine not
to consume any
medications
containing caf-
feine

Nagao 2007 Oral, 340 mL once/
d; 
total daily dose:
582.76 mg cate-
chins, within 1 h
of evening meal
(steeped green tea
used as base for
both I and C)

Caffeine 72.42

Total catechins 583.1

Catechin  42.84

Epicatechin 32.3

Gallocatechin 127.5

Epigallocatechin 69.36

Catechin gallate 40.12

Epicatechin gallate 30.94

Gallocatechin gallate 139.74

Epigallocatechin gallate
100.3

Oral, 340 mL
once/d; total
daily dose:
96.3 mg cate-
chins, within
1 h of evening
meal

(steeped
green tea used
as base for
both I and C)

Note: medications
known to influence lipid
or carbohydrate 
metabolism were pro-
hibited

I1: 72.42

C1: 75.14

Note: tea and
coffee were not
limited though
trial

Suzuki 2009 Oral, 340 mL twice/
d (1 with breakfast,
1 with dinner); 
total daily dose:
392.2 mg catechins
+ 85.4 mg caffeine

Caffeine  85.4

Total catechins 392.2

Catechin 0

Epicatechin 0

Gallocatechin 35.8

Epigallocatechin 16.6

Catechin gallate 31

Oral, 340 mL
twice/d (1
with break-
fast, 1 with
dinner); 
total daily
dose: 65.4 mg
catechins + 93
mg caffeine

Note: directed to main-
tain usual lifestyle pat-
terns:

Get adequate sleep

Avoid excessive eat-
ing/drinking

Avoid strenuous exer-
cise

I1: 85.4

C1: 93
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Epicatechin gallate 45.2

Gallocatechin gallate 135.4

Epigallocatechin gal-
late 128.2

Participants given iden-
tical meals to consume:

Breakfast and dinner 2
and 3 d before examina-
tions

Breakfast, lunch and
dinner the day before
examinations

Takase 2008 Oral, 500 mL once/
d; 
total daily dose:
539.7 mg catechins

Caffeine 40 mg

Total catechins  539.7

Catechin 14.0

Epicatechin 47.5

Gallocatechin 35.1

Epigallocatechin 166.9

Catechin gallate 8.3

Epicatechin gallate 58.9

Gallocatechin gallate 7.6

Epigallocatechin gallate
201.4

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins

Note:

participants were in-
structed to maintain di-
et and exercise 
levels, avoiding change

I1: 40

C1: 0

Takashima
2004

Oral, 500 mL once/
d; 
total daily dose:
570.4 mg catechins

Caffeine < 40

Total catechins  570.4 mg

Catechin 12.7

Epicatechin 49.7

Gallocatechin 36.0

Epigallocatechin  174.7

Catechin gallate  4.1

Epicatechin gallate  65.7

Gallocatechin gallate  9.1

Epigallocatechin gallate 
218.4

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins

Note:

participants were in-
structed to maintain di-
et and exercise 
levels, avoiding change

I1: < 40 mg/d
(stated that
beverage con-
tained < 8
mg/100 mL)

C1: < 40 mg/
d (stated that
beverage con-
tained < 8
mg/100 mL)

Note: during
the study par-
ticipants were
not allowed to
consume any
tea with cate-
chins or coffee
with caffeine

Takeshita
2008

Oral, 500 mL once/
d; 
total daily dose:
548 mg catechins

Caffeine 0

Total catechins  547.5

Catechin 17.5

Epicatechin 50.5

Gallocatechin 39.5

Epigallocatechin 282

Oral, 500 mL
once/d; total
daily dose of 0
mg catechins

Note: foods or medi-
cines that would affect
the metabolism 
of fat or sugar prohibit-
ed;

participants asked to
maintain previous level
of physical fitness

I1: 0

C1: 0

Note: tea bever-
ages with cat-
echins or caf-
feine prohibit-
ed; coffee 
with caffeine
restricted to 2
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Catechin gallate 0

Epicatechin gallate 18.5

Gallocatechin gallate 7

Epigallocatechin gallate
132.5

cups/d maxi-
mum

Tsuchida
2010

Oral, 340 mL once/
d; 
total daily dose
of 587.52 mg cate-
chins 
and 82.96 mg caf-
feine

I1/C1:

Caffeine 82.96/81.26 

Total catechins
587.52/126.82

Catechin 39.44/7.82

Epicatechin 27.54/4.76

Gallocatechin 134.30/31.96

Epigallocatechin
79.56/18.70

Catechin gallate 34.68/ 5.78

Epicatechin gallate
30.60/5.44

Gallocatechin gallate
126.48/27.2

Epigallocatechin gallate
114.92/25.16

Oral, 340 mL
once/d; total
daily dose of
126.82 mg cat-
echins and
81.26 mg caf-
feine

Note: participants were
to maintain usual levels
of food intake and exer-
cise as much as possi-
ble

 

Food products that
might affect energy ab-
sorption (e.g. dietary fi-
bre supplements, psylli-
um) were restricted, as
were medications that
affect lipid metabolism

I1: 82.96 mg

C1: 81.26 mg

Wang 2010 I1: oral, 250 mL
twice/d;

total daily dose of
458 mg catechins
and 104 mg caffeine

I2: oral, 250 mL
twice/d; 
total daily dose of
468 mg catechins
and 126 mg caffeine

I3: oral, 250 mL
twice/d;

total daily dose of
886 mg catechins
and 198 mg caffeine

All drinks consumed
at least 4 h apart,
following a meal:
breakfast before
first treatment, and 
lunch or dinner be-
fore second treat-
ment

Caffeine

GT1: 104

GT2: 126 

GT3: 198

Total catechins

GT1: 458

GT2: 468 

GT3: 886

Oral, 250 mL
twice/d; total
daily dose of
30 mg cate-
chins and 10
mg caffeine

All drinks were
consumed at
least 4 h apart,
and follow-
ing a meal:
breakfast be-
fore first treat-
ment, and
lunch or din-
ner before sec-
ond treatment

Note: participants were
not to consume other
beverages 
with catechins or caf-
feine. Participants were
asked to use the same
mode of transportation
to reach the research
facility during the study
period

I1: 104

I2: 126

I3: 198

C1: 10

Note: no other
sources of caf-
feine were al-
lowed
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Westerterp-

Plantenga
2005

I1: oral, 6 cap-
sules/d (2 capsules
before each meal) 
total daily dose:
270 mg EGCG + 150
mg caffeine

I2: oral, 6 cap-
sules/d (2 capsules
before each meal) 
total daily dose:
270 mg EGCG + 150
mg caffeine

Caffeine 150

Total catechins 270

Epigallocatechin gallate 270

C1: oral, 6
capsules/d;
total daily
dose of 0 mg
catechins

C2: oral, 6
capsules/d;
total daily
dose of 0 mg
catechins

- I1: 150 mg + low
habitual caf-
feine consump-
tion

I2: 150 mg +
high habitual
caffeine con-
sumption

C1: 0 + low ha-
bitual caffeine
consumption

C2: 0 + high ha-
bitual caffeine
consumption

Footnotes

"-" denotes not reported

AP: adequate protein; C: control; EGCG: epigallocatechin-3-gallate ; GT: green tea; HP: high protein; HR: heart rate; I: intervention

  (Continued)

 

Appendix 3. Matrix of study end points

 

Characteristic

Study ID

Intervention(s)
and control(s)

Primarya end
point(s)

Secondarya 
end point(s) 

Otherb end point(s)

Auvichayapat
2008

I1:   green tea ex-
tract

C1: placebo

- - Average leO capsule (%) 
Blood pressure

BMI 
Body fat % 
Diastolic blood pressure 
Food intake 
Heart rate 
Height 
Hip circumference 
Leptin 
Physical activity 
Respiratory quotient 
Resting energy expenditure 
Satiety 
Systolic blood pressure 
Substrate oxidation 
Urine vanillylmandelic acid 
Waist circumference 
Waist-to-hip ratio 
Weight

Diepvens 2005 I1: green tea

C1: placebo

- - Appetite ratings 
Attitudes towards eating 
BMI 
Body fat % 
Caffeine intake 
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Carbohydrate oxidation 
Cognitive restraint 
Diastolic blood pressure 
Disinhibition 
Eating behaviour (restrained/unrestrained) 
Emotional eating 
Energy expenditure 
Fat free mass 
Fat mass 
Fat oxidation 
Heart rate 
Height 
Hip circumference 
Hunger 
Mood 
Respiratory quotient (post-absorptive) 
Respiratory quotient (post-prandial) 
Resting energy expenditure 
Systolic blood pressure 
Tolerance of treatment 
Total body water 
Waist circumference 
Waist-to-hip ratio 
Weight

Hill 2007 I1: green tea ex-
tract

C1: placebo

- - Abdominal fat 
Adipocytokines 
Adiponectin 
Blood lipids 
Blood pressure (resting) 
BMI 
Body composition 
Body fat mass 
Body fat percentage 
Body lean mass 
Diastolic blood pressure 
Direct glyceryl trinitrate-induced vasodilation 
Endothelium-dependent flow-mediated dilation 
Energy expenditure 
Energy intake 
Flow-mediated dilation 
Follicle stimulating hormone 
Fructosamine 
Glucose 
Glyceryl trinitrate-mediated dilation 
Haematology 
Heart rate 
Height 
Hip circumference 
Insulin 
Intra-abdominal adipose tissue 
Large artery compliance 
Leptin 
Liver function 
Serum electrolytes 
Small artery compliance 
Subcutaneous adipose tissue 
Systolic blood pressure 
Total body fat 
Visceral fat area 
Waist circumference 
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Waist-to-hip ratio 
Weight

Hsu 2008 I1: green tea ex-
tract

C1:  placebo

Note: "The out-
come was evalu-
ated 
as % reduction
in BW, BMI and
WC 
after 12 weeks of
intervention"

The word "pri-
mary" was not
used

- Adiponectin 
Aminotransferase alanine 
Aminotransferases aspartate 
Blood sugar 
BMI 
Cholesterol 
Creatinine 
Ghrelin 
Glucose 
HDL-cholesterol 
Height 
Hip circumference 
HOMA insulin resistance index 
Insulin 
LDL-cholesterol 
Leptin 
Triglyceride 
Uric acid 
Waist circumference 
Weight

Hursel 2009 I1: green tea-caf-
feine mixture +
AP diet

I2: green tea-caf-
feine mixture +
HP diet

C1: placebo + AP
diet

C2: placebo + HP
diet 

- - Attitudes towards eating 
Beta-hydroxybutyrate 
BMI 
Body fat distribution 
Fat free mass 
Fat mass 
Free fatty acid concentrations 
Glucose 
Glycerol concentrations 
Height 
Hunger 
Insulin 
Leptin 
Physical activity level 
Post-absorptive appetite profile *(VAS ) 
Respiratory quotient 
Resting energy expenditure 
Satiety 
Substrate oxidation 
Total body water 
Total energy expenditure 
Triacylglycerol 
Waist circumference 
Weight

Kajimoto 2005 I1: catechin drink
– low dose group

I2: catechin
drink – high dose
group

C1: placebo
drink

- - Adverse events 
Alanine aminotransferase 
Albumin 
Alcohol intake 
Alkaline phosphatase 
Amylase 
Aspartate aminotransferase 
BMI 
Calcium 
Carbohydrate intake 
Chloride 
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Chlorine 
Cholesterol intake 
Cholinesterase 
Creatinine 
Creatinine phosphokinase 
Dietary fibre intake 
Direct bilirubins 
Energy intake 
Erythrocytes 
Fasting glucose level 
Fat intake 
Ferritin 
Gamma-glutamyl transpeptidase 
Glucose 
Glycated haemoglobin 
HDL-cholesterol 
Height 
Haematocrit 
Haemoglobin 
Hip circumference 
Inorganic Phosphate 
Insulin 
Iron 
Ketone body fractions 
Lactate dehydrogenase 
LDL-cholesterol 
Leukocytes 
Magnesium 
Physical activity levels 
Platelet counts 
Potassium 
Protein intake 
Sodium 
Subcutaneous fat area 
Total bilirubins

Total cholesterol 
Total fat area 
Total proteins 
Triacylglycerol 
Unsaturated iron binding capacity 
Urea nitrogen 
Uric acid 
Visceral fat area (VFA) 
Waist circumference 
Waist-to-hip ratio 
Weight

Kataoka 2004 I1: catechin bev-
erage 278 mg

I2: catechin bev-
erage 570 mg

I3: catechin bev-
erage 845 mg

C1: control

beverage

- - Abdominal fat area 
Albumin 
Alkaline phosphatase 
Blood sugar 
Blood urea nitrogen 
BMI 
Body fat ratio 
Calcium 
Chloride 
Creatinine 
Energy intake 
Fat intake 
Free fatty acid 
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Gamma-glutamyl transpeptidase 
GOT 
GPT 
HDL cholesterol 
Height 
Haematocrit 
Haemoglobin 
Hip circumference 
Inorganic phosphate 
Iron 
Lactate dehydrogenase 
LDL cholesterol 
Magnesium 
Number of steps 
Platelet count 
Potassium 
Red blood cell count 
Sodium 
Subcutaneous fat area 
Total cholesterol 
Total fat area 
Total plasminogen activator inhibitor-1 
Total protein 
Triacylglycerol 
Uric acid 
Visceral fat area 
Waist circumference 
Weight 
White blood cell count

Kovacs 2004 I1: green tea

C1: placebo

- - Adverse events 
Attitude towards eating 
Beta-hydroxybutyrate 
BMI 
Body fat % 
Caffeine intake 
Cognitive restraint 
Disinhibition 
Fat free mass 
Fat mass 
Frequency of previous dieting 
Glucose 
Glycerol concentrations 
Height 
Hip circumference 
Hunger 
Insulin 
Leptin 
Non-esterified fatty acids 
Physical activity level 
Post-absorptive appetite profile 
Respiratory quotient 
Resting energy expenditure 
Satiety 
Substrate oxidation 
Total body water 
Total energy expenditure 
Triacylglycerol 
Waist circumference 
Waist-to-hip ratio 

  (Continued)

Green tea for weight loss and weight maintenance in overweight or obese adults (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

90



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Weight

Kozuma 2005 I1: catechin bev-
erage

C1: placebo bev-
erage

- - Acetoacetic acid 
Alanine aminotransferase 
Albumin 
Alkaline phosphatase 
Aspartate aminotransferase 
Beta-hydroxybutyric acid 
Blood sugar 
Blood urea nitrogen 
BMI 
Body fat 
Calcium 
Chloride 
Creatinine 
Diastolic blood pressure 
Fasting blood sugar 
Gamma-glutamyl transpeptidase 
HDL-cholesterol 
Height 
Haematocrit 
Haemoglobin 
Hip circumference 
Inorganic phosphate 
Iron 
Lactate dehydrogenase 
LDL cholesterol 
Magnesium 
Non-esterfied fatty acid 
Platelet counts 
Potassium 
Pulse rate 
Red blood cells 
Remnant lipoprotein cholesterol 
Sodium 
Subcutaneous fat area 
Systolic blood pressure 
Total cholesterol 
Total fat area 
Total proteins 
Triglycerides 
Uric acid 
Urine ketone bodies 
Urine protein 
Urine sugar 
Urine urobilinogen 
Visceral fat area 
Waist circumference 
Weight 
White blood cells

Maki  2009 I1: green tea bev-
erage

C1: control bev-
erage

- - Abdominal fat areas 
Beta-hydroxybutyrate 
Blood pressure 
Body composition 
Caffeine intake 
Insulin (fasting) 
Free fatty acids 
Glucose (fasting) 
High-sensitivity C-reactive protein (hs-CRP) 
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Intra-abdominal fat area 
MDA (plasma concentration) 
Maximal treadmill exercise testing 
Metabolic equivalent hours (MET-hours) 
Pedometer readings 
Plasma high-sensitivity C-reactive protein 
(hs-CRP) 
Serum FFA 
Serum HDL-cholesterol 
Serum LDL-cholesterol 
Serum lipids 
Serum total-C concentrations 
Subcutaneous fat area 
Total fat mass 
Triglyceride concentrations 
Waist circumference 
Weight 
Whole blood glycosylated haemoglobin

Nagao 2007 I1: brewed green
tea beverage 
with added cate-
chins

C1: brewed
green tea bever-
age 
with no added
catechins

- - Abdominal fat level 
Alkaline phosphatase 
BMI 
Body fat mass 
Body fat ratio 
Caffeine intake from tea and coffee 
Coffee intake 
Computed tomography scan 
Diastolic blood pressure 
Energy intake based on food intake 
Fat energy ratio 
Fat intake 
Free fatty acids 
Gamma glutamyl transferase 
Gamma glutamyl transpeptidase 
Glucose 
Glutamic-oxaloacetic transaminase 
Glutamic-pyruvic transaminase 
HDL cholesterol 
Height 
Haematocrit values 
Haemoglobin 
Hip circumference 
Lactate dehydrogenase 
LDL cholesterol 
Lean body mass 
Platelets 
Pulse rate 
Red blood cell count 
Serum triacylglycerol 
Subcutaneous fat area 
Systolic blood pressure 
Tannin intake from tea and coffee 
Tea intake 
Total cholesterol 
Total fat area 
Visceral fat area 
Waist circumference 
Weight 
White blood cell count
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Suzuki 2009 I1: tea catechin

C1: placebo

- - Abdominal fat area 
Alcohol intake 
BMI 
Energy intake 
HDL cholesterol 
Height 
Hip circumference 
LDL cholesterol 
Number of steps 
Observable symptoms 
Patient complaints 
Remnant lipoprotein cholesterol 
Small dense LDL 
Subcutaneous fat area 
Total cholesterol 
Total fat area 
Triglycerides 
Visceral fat area 
Waist circumference 
Weight

Takase 2008 I1: catechin bev-
erage

C1: placebo bev-
erage

- - Acetic acid 
Albumin 
Alkaline phosphatase 
Aspartate aminotransferase 
Beta-hydroxybutyric acid 
BMI 
Calcium 
Calories 
Carbohydrate (% of energy) 
Chlorine 
Cholesterol (total) 
Creatine 
Diastolic blood pressure 
Energy intake based on food intake 
Fasting blood sugar 
Fat intake 
Fibre 
Free fatty acids 
Gamma-glutamyl transpeptidase

HDL cholesterol

Height

Haematocrit values

Haemoglobin

Hip circumference

Inorganic phosphate

Insulin 
Iron 
ketone bodies (total) 
Lactate dehydrogenase 
LDL cholesterol 
Magnesium 
Neutral fats 
Nutritional content of food intake 
Platelets 
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Potassium  
protein (total) 
Protein intake 
Red blood cell count 
Sodium 
Subcutaneous fat area 
Systolic blood pressure 
Total fat area 
Triglycerides 
Urea nitrogen 
Uric acid 
Urine glucose 
Urine ketones 
Urine protein 
Urobilinogen 
Visceral fat area 
Waist circumference 
Weight 
White blood cell count

Takashima 2004 I1: catechin bev-
erage

C1: control bev-
erage

- - Abdominal fat area 
Blood sugar 
BMI 
Body fat ratio 
Carbohydrate oxidation 
CO2 consumption 

Energy expenditure 
Exercise tolerance 
Fat free mass 
Fat oxidation 
Free fatty acid 
Height 
Haematocrit 
Haemoglobin 
Hip circumference 
Insulin 
Ketone body 
Lactic acid 
Number of daily steps 
Oxygen consumption 
Red blood cell count 
Respiratory exchange ratio 
Respiratory quotient 
Resting energy expenditure 
Subcutaneous fat area 
Total energy expenditure 
Total fat area 
Visceral fat area 
Waist circumference 
Weight

Takeshita 2008 I1: catechin bev-
erage

C1: placebo bev-
erage

Note: "Measure-
ment of the key
factor of 
interest, the
amount of ab-
dominal fat 
(area of abdomi-
nal fat), occurred
at the 

- Abdominal fat 
Alanine aminotransferase 
Albumin 
Alcohol intake (g/d) 
Alkaline phosphatase 
Aspartate aminotransferase 
Blood pressure 
Blood urea nitrogen 
BMI 
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beginning of the
study (baseline)
and at 
its completion
(the 12th week)" 
The word “pri-
mary” was not
used

Body fat mass 
Body fat ratio 
Calcium 
Carbohydrate (% of energy) 
Chlorine 
Cholesterol 
Coffee intake (mg caffeine/d) 
Coffee intake (mL/d) 
Creatinine 
Diastolic blood pressure 
Dietary fibre (g/d) 
Dietary intake 
Energy (kcal/d) 
Fat (% of energy) 
Free fatty acids 
Gamma-glutamyltranspeptidase 
Glucose 
Height 
Haematocrit 
Haemoglobin 
HDL-cholesterol 
Hip circumference 
Inorganic phosphate 
Insulin 
Intake of beverage 
Iron 
How they were feeling 
Ketone bodies 
Lactate dehydrogenase 
LDL cholesterol 
Lean body mass 
Magnesium 
Neutral fat 
Pedometer steps (steps/d) 
Plasma glucose 
Platelets 
Potassium 
Protein (% of energy) 
Pulse rate 
Red blood cells 
Safety parameters 
Side effects 
Sodium 
State of health 
Subcutaneous fat area 
Systolic blood pressure 
Tannin intake from coffee (mg/d) 
Total cholesterol 
Total fat area 
Triacylglycerol 
Unsaturated iron-binding capacity 
Uric acid 
Urine ketone bodies 
Urea nitrogen 
Urine protein 
Urine sediment 
Urine sugar 
Urine urobilinogen 
Visceral fat area 
Waist circumference 
Weight 
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White blood cells

Tsuchida 2010 I1: catechin bev-
erage

C1: control bev-
erage

- - Albumin 
Alkaline phosphatase 
Blood sugar 
Body fat mass 
Body fat ratio 
BMI 
Calcium 
Chloride 
Creatinine 
Diastolic blood pressure 
Energy intake 
Fat energy ratio 
Fat intake 
Free fatty acids 
Gamma-glutamyl transpeptidase 
Glucose 
GOT 
GPT 
HDL-cholesterol 
Heart rate 
Height 
Haematocrit 
Haemoglobin 
Hip circumference 
Inorganic phosphate 
Iron 
Ketone bodies 
Lactate dehydrogenase 
LDL cholesterol 
Lean body mass 
Magnesium 
Phospholipids 
Platelet counts 
Potassium 
Protein 
Red blood cells 
Sodium 
Subcutaneous fat area 
Systolic blood pressure 
Total cholesterol 
Total fat area 
Total plasminogen activity inhibitor-1 
Total protein 
Triglyceride 
Urea nitrogen 
Uric acid 
Urine glucose 
Urine ketone bodies 
Urine protein 
Urine urobilinogen 
Visceral fat area 
Waist circumference 
Waist-to-hip ratio 
Weight 
White blood cells
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Wang 2010 I1: GT1

I2: GT2

I3: GT3

C1: C

Note: “The re-
sponse variable
of main 
interest was
body weight.” 
The word "pri-
mary was not
used.

- Alanine aminotransferase 
Alkaline phosphatase 
Aspartate aminotransferase 
Blood glucose 
BMI 
Body fat % 
Dietary habits 
Energy intake 
Fat mass 
Gamma-glutamyltransferase 
Glucose 
HDL cholesterol 
Height 
Hip circumference 
Intra-abdominal fat 
Lactate dehydrogenase 
LDL cholesterol 
Lean mass 
Lifestyle habits 
Product liking 
Sagittal diameter 
Self-perceived health status 
Total cholesterol 
Triglycerides 
Waist circumference 
Weight 
Whole body fat mass

Westerterp-

Plantenga 2005

I1: green tea-caf-
feine capsule 
- low habitu-
al caffeine con-
sumers

I2: green tea-caf-
feine capsule 
- high habitu-
al caffeine con-
sumers

C1: placebo 
- low habitu-
al caffeine con-
sumers

C2: placebo 
- high habitu-
al caffeine con-
sumers

- - adverse effects 
Attitude towards eating 
Beta-hydroxybutyrate 
BMI 
Body fat % 
Caffeine intake 
Cognitive restraint 
Disinhibition 
Fat distribution 
Fat free mass 
Fat mass 
Free fatty acids 
Frequency of previous dieting 
Glucose 
Glycerol 
Height 
Hunger 
Insulin 
Leptin 
Physical activity level 
Respiratory quotient 
Resting energy expenditure 
Satiety 
Substrate oxidation 
Total body water 
Total energy expenditure 
Triacylglycerol 
Triglycerides 
Waist circumference 
Weight

Footnotes
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"-" denotes not reported

aAs stated in the publication 
bNot stated as primary or secondary end point(s) in the publication

AP: adequate protein; BMI: body mass index; CO2: carbon dioxide; C: control; GOT: glutamic oxalacetic transaminase; GPT: glutam-

ic-pyruvic transaminase; GT: green tea; HP: high protein; HOMA: homeostasis model assessment; I: intervention; VAS: visual analogue
scale

  (Continued)
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Appendix 4. Baseline characteristics (I)

Characteris-
tic

Study ID

Intervention(s) 
and control(s)

Participating
population

Sex [female
%]

Age 
[mean years
(SD)]

Body weight 
[mean, kg]

BMI 

[mean, kg/m2]

Ethnic groups 
[%]

Auvichayap-
at 2008

I1: green tea extract

C1: placebo

I1: 30

C1: 30

I1: 70

C1: 70

I1: 49 (6)

C1: 49 (5)

I1: 69.30±9.54

C1: 71.90±11.70

I1: 27.42±3.26

C1: 28.00±3.51

Note: participants described as
"Thai", 
but we cannot be sure of com-
plete 
ethnic background of partici-
pants

Diepvens
2005

I1: green tea

C1: placebo

I1: 23

C1: 23

I1: 100

C1: 100

I1: 42 (9)

C1: 42 (10)

I1: 76.4 (SD 6.3)

C1: 76.3 (SD 6.6)

I1: 27.7 (SD 1.8)

C1: 27.7 (SD 1.8)

-

Hill 2007 I1: green tea extract

C1: placebo

I1: 19

C1: 19

I1: 100

C1: 100

- I1: 79.92±1.73

C1: 81.05±2.01

I1: 30.65±0.59

C1: 31.39±0.73

-

Hsu 2008 I1: green tea extract

C1: placebo

I1: 41

C1: 37

I1: 100

C1: 100

I1: 43 (11)

C1: 44 (13)

I1: 78.5 (SD
10.3)

C1: 76.3 (SD
14.5)

I1: 31.2 (SD 3.5)

C1: 30.5 (SD 4.6)

-

Hursel 2009 I1: green tea-caffeine mix-
ture + AP diet

I2: green tea-caffeine mix-
ture + HP diet

C1: placebo + AP diet

C2: placebo + HP diet

I1: 20

I2: 20

C1: 20

C2: 20

I1: 55

I2: 55

C1: 55

C2: 55

I1: 44 (2)

I2: 44 (2)

C1: 44 (2)

C2: 44 (2)

I1: 85.1 ±7.6

I2: 85.0±7.4

C1: 85.1±7.8

C2: 85.0±7.3

I1: 29.6±2.1

I2: 29.5±2.0

C1: 29.6±2.1

C2: 29.5±1.9

-

Kajimoto
2005

I1: catechin drink – low
dose group

I2: catechin drink – high
dose group

C1: placebo drink

I1: 65

I2: 64

C1: 66

T: 50 - I1: 68.4±1.1

I2: 68.4±1.1

C1: 68.7±1.1

I1: 25.6±0.2

I2: 25.7±0.2

C1: 25.7±0.3

Note: participants described as
"Japanese", but we cannot be
sure of complete ethnic back-
ground of all participants
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Kataoka 2004 I1: catechin beverage 278
mg

I2: catechin beverage 570
mg:

I3: catechin beverage 845
mg

C1: control

beverage

I1: 25

I2: 71

I3: 25

C1: 71

I1: 0

I2: 0

I3: 0

C1: 0

I1: 40 (2)

I2: 39 (1)

I3: 39 (2)

C1: 39 (1)

I1: 72.6±0.9

I2: 73.8±1.1

I3: 71.8±2.3

C1: 73.4±1.0

I1: 24.3±0.4

I2: 25.1±0.3

I3: 24.6±0.7

C1: 24.9±0.3

-

Kovacs 2004 I1: green tea

C1: placebo

I1: 51

C1: 53

I1: 71

C1: 79

- I1: 85.1 (SD
11.5)

C1: 85.4 (SD
10.3)

I1: 29.7 (SD 2.9)

C1: 29.7 (SD 2.3)

-

Kozuma 2005 I1: catechin beverage

C1: placebo beverage

I1: 107

C1: 119

I1: 50

C1: 54

I1: 56 (1) (fe-
male), 43 (2)
(male)

C1: 55 (1) (fe-
male), 40 (2)
(male)

I1: 63.42±0.79

C1: 5.04±0.92

I1: 26.73±0.26

C1: 27.12±0.29

Note:

study took place in Japan, but we
cannot 
be sure of complete ethnic back-
ground of 
all participants, as no informa-
tion is provided

Maki  2009 I1: green tea beverage

C1: control beverage

I1: 65

C1: 63

I1:

50.8/49.2

C1: 44.4/55.6

I1: 47 (1)

C1: 49 (1)

I1: 95.1± 1.7

C1: 95.1±1.7

I1: 32.2±0.5

C1: 32.2±0.5

I1:

Non-Hispanic White: (90.8)

African-American: (6.2)

Hispanic:  (3.1)

Other: (0)

 

C1:

Non-Hispanic White: (92.1)

African-American: (3.2)

Hispanic: 3.2%
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Other: (1.6)

Nagao 2007 I1: brewed green tea bev-
erage with added cate-
chins

C1: brewed green tea bev-
erage with no added cate-
chins

I1: 123

C1: 117

I1: 41.5/58.5

C1: 41.9/58.1

-

T: 42 (10)

I1: 73.3 (SD 9.7)

C1: 72.1 (SD
10.0)

I1: 26.9 (SD 1.9)

C1: 26.7 (SD 2.1)

Note: participants described as
"Japanese", 
but we cannot be sure of com-
plete ethnic 
background of all participants

Suzuki 2009 I1: tea catechin

C1: placebo

I1: 18

C1: 20

I1: 100/0

C1: 100/0

I1: 45 (11)

C1: 48 (10)

I1: 64.5±5.6

C1: 63.3±7.2

I1: 26.2±1.5

C1: 25.8±1.7

Note: study took place in Japan,
but we cannot be sure of com-
plete ethnic background of all
participants, as no information is
provided

Takase 2008 I1: catechin beverage

C1: placebo beverage

I1: 44

C1: 45

I1: 100/0

C1: 100/0

I1: 48 (6)

C1: 48 (6)

I1: 67.2±6.6

C1: 66.9±6.1

I1: 27.7±1.5

C1: 27.7±1.6

Note: participants described as
"Japanese women", but we can-
not be sure of complete ethnic
background of all participants

Takashima
2004

I1: catechin beverage

C1: control beverage

I1: 10

C1: 9

I1: 0/100

C1: 0/100

-

T: 38 (1)

I1: 71.4±2.3

C1: 72.5±2.5

I1: 23.7±0.6

C1: 24.3±0.8

-

Takeshita
2008

I1: catechin beverage

C1: placebo beverage

I1: 40

C1: 41

I1: 0/100

C1: 0/100

I1: 40 (12)

C1: 41 (9)

I1: 82.3±9.9

C1: 82.8±10.1

I1: 27.8±2.3

C1: 28.0±2.6

Note: participants described as
"Japanese males", but we cannot
be sure of complete ethnic back-
ground of all participants

Tsuchida
2010

I1: catechin beverage

C1: control beverage

I1: 39

C1: 41

I1: 48.7/51.3

C1: 43.9/56.1

Note: T: fe-
males 545,
males 42

not divided by
group:

43 males aged
30 - 62 (mean
age 42)

37 post-
menopausal
women aged

I1: 70.68±1.85

C1: 70.36±2.00

I1: 26.43±0.37

C1: 26.06±0.31

-
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43 - 65 (mean
age 55)

Wang 2010 I1: GT1

I2: GT2

I3: GT3

C1: C

I1: 47

I2: 49

I3: 43

C1: 43

-

T: 73.1/26.9

I1: 37 (9)

I2: 37 (10)

I3: 38 (9)

C1: 37 (9)

I1: 71.4 (SD 9.8)

I2: 71.5 (SD
11.8)

I3: 71.1 (SD
11.9)

C1: 69.7 (SD 8.9)

I1: 27.1 (SD 2.2)

I2: 27.2 (SD 2.5)

I3: 26.8 (SD 2.2)

C1: 26.8 (SD 2.0)

Note: participants described as
"Chinese subjects", but we can-
not be sure of complete ethnic
background of all participants

Westerterp-

Plantenga
2005

I1: green tea-caffeine cap-
sule - low habitual caf-
feine consumers

I2: green tea-caffeine cap-
sule - high habitual caf-
feine consumers

C1: placebo - low habitual
caffeine consumers

C2: placebo - high habitu-
al caffeine consumers

I1: 19

I2: 19

C1: 19

C2: 19

-

T: 69.7/30.3

- I1: 85.1±9.5

I2: 85.0±8.5

C1: 85.1±9.6

C2: 85.0±8.3

I1: 29.6±2.6

I2: 29.5±2.4

C1: 29.6±2.7

C2: 29.5±

2.2

-

Footnotes

"-" denotes not reported

AP: adequate protein; BMI: body mass index; C: control; HP: high protein; I: intervention

  (Continued)
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Appendix 5. Baseline characteristics (II)

 

Character-
istic

Study ID

Intervention(s) 
and control(s)

Country Duration
of inter-
vention

Duration
of fol-
low-up

Co-medications Co-morbidities

Auvichaya-
pat 2008

I1: green tea extract

C1: placebo

Thailand 12 weeks - Participants were exclud-
ed if taking prescribed
medications, (e.g. an-
tipsychotics, antidepres-
sants, anti-obesity med-
ications, hormonal thera-
py)

Participants were ex-
cluded if they had a
history of metabolic
disease (e.g. diabetes
mellitus, hyper- or
hypothyroidism,
Cushing's syndrome)
or systemic disease,
(e.g. heart, renal, liv-
er disease)

Diepvens
2005

I1: green tea

C1: placebo

The Nether-
lands

84 days - Excluded if on medica-
tions

Excluded if not
healthy

Hill 2007 I1: green tea extract

C1: placebo

Australia 12 weeks - Antihypertensive, lipid-
lowering or obesity 
medications not allowed

Note: participants
excluded if had dia-
betes, liver, gastroin-
testinal or CV dis-
ease, or abnormal
thyroid function

Hsu 2008 I1: green tea extract

C1: placebo

Taiwan 12 weeks - Obesity medications not
allowed – no other de-
tails provided

-

Hursel
2009

I1: green tea-caf-
feine mixture + AP
diet

I2: green tea-caf-
feine mixture + HP
diet

C1: placebo + AP di-
et

C2: placebo + HP di-
et

The Nether-
lands

3 months - Medication use not per-
mitted

Participants had to
be in good health, no
further details were
provided

Kajimoto
2005

I1: catechin drink –
low dose group

I2: catechin drink –
high dose group

C1: placebo drink

Japan 12 weeks 8-week
withdrawal 
period

Participants were exclud-
ed if taking medicines
that might affect lipid
metabolism

-

Kataoka
2004

I1: catechin bever-
age 278 mg

I2: catechin bever-
age 570 mg:

Japan 12 weeks - No medications that af-
fected weight were al-
lowed

Participants with co-
morbidities were ex-
cluded
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I3: catechin bever-
age 845 mg

C1: control

beverage

Kovacs
2004

I1: green tea

C1: placebo

The Nether-
lands

13 weeks - Participants were exclud-
ed if taking any medica-
tions

Participants had to
be in good health, no
further details were
provided

Kozuma
2005

I1: catechin bever-
age

C1: placebo bever-
age

Japan 12 weeks - Medicine, specific health
foods, beverages and
supplements that had
the possibility of influ-
encing lipid and glucose
metabolism and other
energy levels were re-
stricted

Note: participants
were excluded if had
serious liver, kidney,
heart disease, or dia-
betes

Maki  2009 I1: green tea bever-
age

C1: control bever-
age

USA 12 weeks - - -

Nagao
2007

I1: brewed green
tea beverage with
added catechins

C1: brewed green
tea beverage with
no added catechins

Japan 12 weeks - Medicines or foods
known to influence lipid
or carbohydrate metabo-
lism were prohibited

Participants with se-
rious liver or renal
disease were exclud-
ed

Suzuki
2009

I1: tea catechin

C1: placebo

Japan 12 weeks 4-week
post- con-
sumption 
observa-
tion period

Note: use of pharmaceu-
tical drugs or health 
supplements that might
affect fat metabolism 
discouraged

Use of over-the-counter
drugs was not allowed

Note: participants
receiving medical
treatment for obesi-
ty, hyperlipidaemia,
diabetes or hyper-
tension were exclud-
ed

Participants with se-
rious liver, kidney,
heart, pulmonary,
endocrine or meta-
bolic disorder were
excluded

Takase
2008

I1: catechin bever-
age

C1: placebo bever-
age

Japan 12 weeks - Medicine, food, bever-
ages and supplements 
with possibility of influ-
encing lipid and glucose
metabolism and other
energy levels were re-
stricted 

Participants under-
going medical treat-
ment, with severe
kidney, liver, heart
disease or diabetes,
were excluded. No
further information
available

  (Continued)
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Takashima
2004

I1: catechin bever-
age

C1: control bever-
age

Japan 12 weeks - Medications were not al-
lowed

Participants with co-
morbidities were ex-
cluded

Takeshita
2008

I1: catechin bever-
age

C1: placebo bever-
age

Japan 12 weeks - No treatment for high
blood pressure, hyperlip-
idaemia or diabetes

Participants with se-
vere liver, kidney,
heart disease, or dia-
betes were excluded

Tsuchida
2010

I1: catechin bever-
age

C1: control bever-
age

Japan 12 weeks 12 weeks Food products and med-
ications that might af-
fect energy absorption or
lipid metabolism (e.g. di-
etary fibre supplements,
psyllium) were restricted

-

Wang 2010 I1: GT1

I2: GT2

I3: GT3

C1: control bever-
age

China 90 days - No medications allowed
except oral contra-
ceptives and over-the-
counter medications

Participants suffer-
ing from any medical
or psychiatric condi-
tion were excluded

Westert-
erp-

Plantenga
2005

I1: green tea-caf-
feine capsule - low
habitual caffeine
consumers

I2: green tea-caf-
feine capsule - high
habitual caffeine
consumers

C1: placebo - low
habitual caffeine
consumers

C2: placebo - high
habitual caffeine
consumers

The Nether-
lands

3 months - Medications not allowed -

Footnotes

"-" denotes not reported

AP: adequate protein; C: control; GT: green tea; HP: high protein; I: intervention.

  (Continued)
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Appendix 6. Adverse events

Character-
istic

Study ID

Intervention(s) and 
control(s)

Deaths 
[N]

All adverse
events 
[N / %]

Serious ad-
verse events 
[N / %]

LeN study
due to ad-
verse events 
[N / %]

Hospitali-
sation 
[N / %]

Outpatient
treatment 
[N / %]

Symptoms 
[N / %]

Auvichaya-
pat 2008

I1:   green tea extract

C1: placebo

I1: 0

C1: 0

T: 0

 

- I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

- - -

Diepvens
2005

I1: green tea

C1: placebo

I1: 0

C1: 0

T: 0

- - I1: 0

C1: 0

T: 0

- - -

Hill 2007 I1: green tea extract

C1: placebo

- I1: - (Liver func-
tion measure-
ments indicat-
ed no adverse
effects of treat-
ment, howev-
er this info is in-
complete)

C1: -

- - - - -

Hsu 2008 I1: green tea extract

C1:  placebo

I1: 0

C1: 0

T: 0

I1: 5

C1: 3

T: 8

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 1a

C1: 0

T: 1

- I1: 4

C1: 1

T: 5

Hursel 2009 I1: green tea-caffeine mixture + AP diet

I2: green tea-caffeine mixture + HP diet

C1: placebo + AP diet

C2: placebo + HP diet 

I1: 0

I2: 0

C1: 0

C2: 0

T: 0

I1: 0

I2: 0

C1: 0

C2: 0

T: 0

I1: 0

I2: 0

C1: 0

C2: 0

T: 0

I1: 0

I2: 0

C1: 0

C2: 0

T: 0

- - -
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Kajimoto
2005

I1: catechin drink – low dose group

I2: catechin drink – high dose group

C1: placebo drink

- I1: 17

I2: 11

C1: 17

T: 45

- - - - -

Kataoka
2004

I1: catechin beverage 278 mg

I2: catechin beverage 570 mg:

I3: catechin beverage 845 mg

C1: control

beverage

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

- - -

Kovacs
2004

I1: green tea

C1: placebo

I1: 0

C1: 0

T: 0

- - I1: 0

C1: 0

T: 0

- - -

Kozuma
2005

I1: catechin beverage

C1: placebo beverage

-   I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

- - -

Maki  2009 I1: green tea beverage

C1: control beverage

- I1: 67%

C1: 71%

T: -

I1: 2 / 3%
(tooth disor-
der, and 
elevated
blood pres-
sure)

C1: 1 / 1.6%
(tachycardia)

T: 3 of 128 /
2.3%

I1: 1 / 1.5%

C1: 0

T: 1/128
(0.8%)

I1: 1 / 1.5%

C1: 0

T: 1 / 0.8%

- -

Nagao 2007 I1: brewed green tea beverage with
added catechins

- I1: 0

C1: -

T: -

I1: 0

C1: -

T: -

I1: 0

C1: -

T: -

- - -
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C1: brewed green tea beverage with no
added catechins

Suzuki 2009 I1: tea catechin

C1: placebo

- I1: 9

C1: 1

T: 10

- - - - -

Takase
2008

I1: catechin beverage

C1: placebo beverage

- I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

- - -

Takashima
2004

I1: catechin beverage

C1: control beverage

I1: 0

C1: 0

T: 0

- - I1: 0

C1: 0

T: 0

- - -

Takeshita
2008

I1: catechin beverage

C1: placebo beverage

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

- - -

Tsuchida
2010

I1: catechin beverage

C1: control beverage

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

I1: 0

C1: 0

T: 0

- - -

Wang 2010 I1: GT1

I2: GT2

I3: GT3

C1: C

- I1: 0

I2: 0

I3: 0

C1: 0

T: 0

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

I1: 0

I2: 0

I3: 0

C1: 0

T: 0

- - -

Westerterp-

Plantenga
2005

I1: green tea-caffeine capsule - low ha-
bitual caffeine consumers

I2: green tea-caffeine capsule - high
habitual caffeine consumers

I1: 0

I2: 0

C1: 0

I1: 0

I2: 0

C1: 0

I1: 0

I2: 0

C1: 0

I1: 0

I2: 0

C1: 0

- - -
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C1: placebo - low habitual caffeine
consumers

C2: placebo - high habitual caffeine
consumers

C2: 0

T: 0

C2: 0

T: 0

C2: 0

T: 0

C2: 0

T: 0

Footnotes

"-" denotes not reported

aOne participant was hospitalised but it is not clear if this was related to treatment and did not complete study

AP: adequate protein; C: control; GT: green tea; HP: high protein; I: intervention; T: total

  (Continued)
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Appendix 7. Adapted Dalhousie assessment instrument for the critical appraisal of the content of natural products in
randomised controlled trials (I)

Adapted Dalhousie assessment instrument for the critical appraisal of the content of natural products used in randomised controlled trials
(Jurgens 2009).
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Evaluation statementa 

  Genus
and 
species

Part of
the 
plant,
used

How the
plant 
was
processed / 
extracted

Brand
name, if 
prepara-
tion was 
a commer-
cial 
product

Name of
manufactur-
er, 
if prepara-
tion was a 
commercial
product

Lot num-
ber(s), 
if prepara-
tion was 
a commer-
cial product

Name of
active 
or mark-
er 
chemi-
cal(s)

Amount or 
percent-
age 
of active
or 
marker
chemical(s)

Prepara-
tion was 
analysed 
for chem-
ical 
content

Auvichayapat 2008 N Y N Y Y N Y Y Y

Diepvens 2005 Y Y N Y Y N Y Y N

Hill 2007 N N N Y Y N Y Y N

Hsu 2008 N Y P U U U Y Y Y

Hursel 2009 N N N U U U Y Y N

Kajimoto 2005 N N N Y Y N Y Y Y

Kataoka 2004 Y Y Y U U U Y Y Y

Kovacs 2004 N N N U U U Y Y Y

Kozuma 2005 Y Y Y U U U Y Y Y

Maki  2009 N N N U U U Y Y N

Nagao 2007 N Y Y U U U Y Y N

Suzuki 2009 N N N U U U Y Y Y

Takase 2008 N N N U U U Y Y N

Takashima 2004 Y Y Y U U U Y Y Y

Takeshita 2008 Y N Y U U U Y Y Y

Tsuchida 2010 Y Y Y U U U Y Y N
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1
1
2

Wang 2010 Y Y Y U U U Y Y Y

Westerterp-

Plantenga 2005

N N N U U U Y Y N

Footnotes

aCheck of the level of detail provided for each of the statements about the green tea preparation used in the study

N: no; P: partially; U: unable to determine / not applicable; Y: yes
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Appendix 8. Adapted Dalhousie assessment instrument for the critical appraisal of the content of natural products in
randomised controlled trials (II)

Adapted Dalhousie assessment instrument for the critical appraisal of the content of natural products used in randomised controlled trials
(Jurgens 2009).
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Evaluation statementa 

 

 

Dosage 
form

Dose Frequency of 
administra-
tion

Route of 
administra-
tion

The natural
product (NP) 
under study
was compared
to:

(A) placebo
and / or

(B) accepted
treatment

The content
of 
the placebo
or 
comparison 
treatment 
was stated

The placebo/ comparison treat-
ment 
and NP under study were
matched 
in terms of: 
(A) taste, smell and / or appear-
ance

(B) dosing regimen

Auvichayapat 2008 Y Y Y Y A Y A: Y

B: Y

Diepvens 2005 Y Y Y Y A Y A: P

B: Y

Hill 2007 Y Y Y Y A Y A: P

B: Y

Hsu 2008 Y Y Y Y A Y A: P

B: Y

Hursel 2009 Y Y Y Y A Y A: U

B: Y

Kajimoto 2005 Y Y Y Y A Y A: P

B: Y

Kataoka 2004 Y Y Y Y A Y A: P

B: Y

Kovacs 2004 Y Y Y Y A N A: Y

B: Y
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Kozuma 2005 Y Y Y Y A Y A: Y

B: Y

Maki  2009 Y Y Y Y A Y A: Y

B: Y

Nagao 2007 Y Y Y Y A Y A: P

B: Y

Suzuki 2009 Y Y Y Y A Y A: Y

B: Y

Takase 2008 Y Y Y Y A P A: Y

B: Y

Takashima 2004 Y Y Y Y A Y A: P

B: Y

Takeshita 2008 Y Y Y Y A Y A: Y

B: Y

Tsuchida 2010 Y Y Y Y A Y A: P

B: Y

Wang 2010 Y Y Y Y A Y A: Y

B: Y

Westerterp-

Plantenga 2005

Y Y Y Y A Y A: P

B: Y

Footnotes

aCheck of the level of detail provided for each of the statements about the green tea preparation used in the study.

N: no; P: partially; Y: yes.
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Appendix 9. Sensitivity analysis 1 (the e:ect of including imputed data)

 

  All Studies Studies with no imputed means (SD)

Outcome No. of
studies

No. of par-
ticipants

Effect size c No. of
studies

No. of par-
ticipants

Effect size c  

1.1 Weight loss

(WL) a
14 1562 -0.95 (95% CI -1.75 to

-0.15)
9 959 -1.07 (95% CI -2.10 to -0.05)

1.2 Weight loss

(WM) b
2 184 -0.52 (95% CI -2.62 to

1.59)
0 0 Not measured - all studies

required imputation

1.3 BMI (WL) a 12 1252 -0.47 (95% CI -0.78 to
-0.16)

8 913 -0.52 (95% CI -0.91 to -0.13)

1.4 BMI (WM) b 2 184 -0.14 (95% CI -0.78 to
  0.50)

0 0 Not measured - all studies
required imputation

1.5 Waist cir-
cumference

(WL) a

 

13 1434 -0.99 (95% CI -1.75 to
-0.22)

8 913 -1.25 (95% CI -2.24 to -0.26)

1.6 Waist cir-
cumference

(WM) 2

 

2 184 -0.75 (95% CI -2.66 to
1.15)

0 0 Not measured - all studies
required imputation

1.7 Waist-to-hip

ratio (WL) a
4 339  -0.00 (95% CI - 0.01

to 0.01)
1 36 0.01 (95% CI 0.01 to 0.01)

Footnotes

aWL: weight loss

bWM: weight maintenance

cStatistical method: mean difference (IV, Random, 95% CI)

 

 

Appendix 10. Sensitivity analysis 2 (the e:ect of risk of bias)

 

Outcome Effect size d 
(all studies)

Effect size
d 
(all stud-
ies except
Tsuchida
2010)

Effect size d 
Studies with low
risk of bias (ran-
domisation (allo-
cation sequence
generation))

Effect size d 
Studies with
low risk of bias 
(allocation con-
cealment)

Effect size d 
Studies with
low risk of
bias 
(blinding)

Effect size d 
Studies with low risk of
bias 
(combined randomisa-
tion, allocation conceal-
ment, blinding)
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1.1 Weight

loss (WL) a

kg

-0.97 (95%
CI -1.73 to
-0.21)

-0.95 (95%
CI -1.75 to
-0.15)

-0.1 (95% CI (-0.99

to -0.75)e
-0.20 (95% CI

-0.84 to 0.44)f
-0.56 (95% CI

-1.59 to 0.48)g
-0.41 (95% CI -0.98 to

0.17)h

1.2 Weight
loss (WM)
b kg

-0.52 (95% CI
-2.62 to 1.59)

n/a3 No studies with
low risk of bias

No studies with
low risk of bias

No studies with
low risk of bias

No studies with low risk
of bias

1.3 BMI

(WL) a kg/

m2

-0.47 (95%
CI -0.77 to
-0.18)

 

-0.47 (95%
CI -0.78 to
-0.16)

-0.05 (95% CI -0.85

to 0.84)e
-0.52 (95% CI

-0.86 to -0.18)f
-0.05 (95% CI

-0.85 to 0.84)f
-0.52 (95% CI-0.86 to

-0.18)f

1.4 BMI

(WM) b kg/

m2

-0.14 (95% CI
-0.78 to 0.50)

n/a3 No studies with
low risk of bias

No studies with
low risk of bias

No studies with
low risk of bias

No studies with low risk
of bias

1.5 Waist
circumfer-
ence

(WL) a cm

-0.97 (95%
CI -1.70 to
-0.23)

 

-0.99 (95%
CI -1.75 to
-0.22)

-0.40 (95% CI -2.65

to 1.85)e
0.48 (95% CI

-0.90 to 1.85)f
-0.40 (95% CI

-2.65 to 1.85)f
0.48 (95% CI -0.90 to

1.85)f

1.6 Waist
circumfer-
ence

(WM) b cm

 

-0.75 (95% CI
-2.66 to 1.15)

n/ac No studies with
low risk of bias

No studies with
low risk of bias

No studies with
low risk of bias

No studies with low risk
of bias

1.7 Waist-
to-hip ra-

tio (WL) a

0.00 (95% CI
-0.01 to 0.01)

 0.00 (95%
CI -0.02 to
0.01)

 

No studies with
low risk of bias

No studies with
low risk of bias

No studies with
low risk of bias

No studies with low risk
of bias

Footnotes

aW: weight loss

bWM: weight maintenance

cn/:not applicable

dStatistical method: mean difference (IV, Random, 95% CI)

eHsu 2008

fHsu 2008; Suzuki 2009

gHsu 2008; Maki 2009

hHsu 2008; Maki 2009; Suzuki 2009

  (Continued)
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Appendix 11. Definition of end point measurement

Character-
istic

Study ID

Weight BMI Waist circumference Waist-to-hip ra-
tio

Health-re-
lated quali-
ty of life

Compli-
ance / ad-
herence

Patient sat-
isfaction

Morbidity

Auvichaya-
pat 2008

Measured before
breakfast and after
voiding while wear-
ing a hospital gown
and using a digital
scale

"Calculated as
weight (kgs) divid-

ed by height (m2)".
Height was mea-
sured using a "wall
mounted ruler"

Measured "1 inch above
umbilicus, in standing
position" using a stan-
dardised tape by the
same well-trained staB.
The tape that was cali-
brated before use

"Calculated by di-
viding the waist
circumference
by hip circum-
ference". Hip cir-
cumference mea-
sured at the site
of the largest cir-
cumference be-
tween waist and
thighs

- No descrip-
tion of how
measure-
ment was
made

- -

Diepvens
2005

"Measured using a
digital balance accu-
rate to 0.02 kg with
subjects in under-
wear after voiding
their bladder"

Does not say how
BMI was calculat-
ed. Height "mea-
sured to the near-
est 0.1 cm using a
wall-mounted sta-
diometer"

Measured with partici-
pant in the standing po-
sition "at the site of the
smallest circumference
between the rib cage
and the iliac crest"

"Calculated by di-
viding the waist
circumference by
the hip circumfer-
ence."

Hip measured at
"the site of the
largest circum-
ference between
the waist and
the thighs".  Per-
formed with par-
ticipant in stand-
ing position

"Attitude to-
wards eat-
ing was an-
alyzed us-
ing a vali-
dated Dutch
translation
of the Three
Factor Eat-
ing Ques-
tionnaire",
which
asked about
mood, tol-
erance and
hunger pro-
files

- - -

Hill 2007 "Measured to near-
est 200 grams using
an electronic scale
with subjects wear-
ing minimal clothing
and without shoes"

Does not say how
BMI was calculat-
ed. "Height was
measured to near-
est 0.1 cm using a
wall-mounted tele-
scopic stadiome-
ter with subjects in

"Taken using a plastic
fiber tape measure with
subjects standing with
arms relaxed by their
side and balanced on
both feet. The tape was
held tight to the skin but

Does not say how
waist-to-hip ratio
was calculated.

Hip circumfer-
ence was mea-
sured according
to International
Society for the

- - - -
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0

stockinged or bare
feet"

without compression of
tissue". 
"Measured just above
the iliac crest as recom-
mended in the Nation-
al Institutes of Health
Guidelines"

Advancement of
Kinanthropome-
try protocol, tak-
en at the great-
est posterior pro-
tuberance of the
buttocks

Hsu 2008 "Measurements
were done after an
overnight fast using
standardized meth-
ods" 
"Subjects were mea-
sured in their under-
garments with hos-
pital gown on" "us-
ing a calibrated bal-
ance beam scale to
the nearest 0.1kg"

Calculated ac-
cording to the for-
mula: BMI = body
weight/height (kg/

m2). Height "was
measured with a
wall-mounted sta-
diometer to the
nearest 0.1 cm"

"Measured midway be-
tween the lateral lower
rib margin and the iliac
crest"

- - - - -

Hursel 2009 "Measured with a
digital balance with
subjects in under-
wear, in a fasted
state and after emp-
tying their bladder"

"BMI was calculat-
ed".

"Height was mea-
sured using a wall-
mounted sta-
diometer"

Measured "at the site
of the smallest circum-
ference between the rib
cage and the iliac crest"
with the participants in
the standing position

- - - - -

Kajimoto
2005

"Was measured with-
out shoes or heavy
outer clothing and
recorded to the near-
est  0.1kg using a
scale"

Does not say how
BMI was calculat-
ed. "Height was
measured without
shoes to the near-
est 0.1cm"

"Was measured as the
smallest location of the
midsection to nearest
0.1 cm" in standing posi-
tion"

Does not say how
waist-to-hip ra-
tio was calculat-
ed. "Hip circum-
ference was mea-
sured at the loca-
tion of the great-
est gluteal mass
to nearest 0.1
cm" in standing
position

- - - -

Kataoka
2004

No description oth-
er than "measured in
standing position"

"Was calculated
from height and
body weight data"

No description oth-
er than "measured in
standing position"

- - - - -

  (Continued)
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Kovacs
2004

"Measured on a digi-
tal balance with sub-
jects in underwear,
in fasted state after
voiding their blad-
der"

"BMI was calculat-
ed as body weight/

height2 (kg/m2)".
"Height was mea-
sured using a wall-
mounted sta-
diometer" 

"Measured at the site
of the smallest circum-
ference between the rib
cage and ileac crest with
the subjects in a stand-
ing position"

"Waist:hip ratio
calculated by di-
viding the waist
circumference by
the hip circum-
ference". "Hip cir-
cumference mea-
sured at the site
of the largest cir-
cumference be-
tween the waist
and the thighs"

- - - -

Kozuma
2005

No description of
how measurement
was made

Based on height
and weight

Measured in the abdom-
inal area

- - Measured
by partici-
pants self-
reporting
compliance
in a journal

- -

Maki 2009 No description of
how measurement
was made

- "Measured on a hori-
zontal plane at the lev-
el of the iliac crest us-
ing a nonstretch anthro-
pometric tape at the
end of a normal expira-
tion" (but data were not
provided)

- - Measured
based on
interview
of partici-
pants and
on count-
ing unused
servings

- -

Nagao 2007 No description of
how measurement
was made

"BMI calculated
from height and
body weight"

"Circumference at the
umbilical level was mea-
sured as the waist cir-
cumference"

- - Measured
by partici-
pants self-
reporting
compliance
in a journal

- -

Suzuki 2009 No description of
how measurement
was made

Height mea-
surement from
preparatory survey
was used to calcu-
late BMI

No description of how
measurement was made

- - No descrip-
tion of how
measure-
ment was
made

- -

Takase
2008

No description of
how measurement
was made

BMI calculated
from height and
weight

Measured at umbilicus - - No descrip-
tion of how
measure-

- -

  (Continued)
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ment was
made

Takashima
2004

Measured at the
standing position

Was calculated
from height (mea-
sured at the stand-
ing position) and
body weight

Measured at the stand-
ing position

- - - - -

Takeshita
2008

No description of
how measurement
was made

Calculated from
height and weight

Circumference of umbili-
cal region

- - Test par-
ticipants
recorded
their test
beverage
intake on a
daily basis

- -

Tsuchida
2002

No description of
how measurement
was made

Determined from
height and body
weight

No description of how
measurement was made

"Determined
from waist and
hip circumfer-
ences", no de-
scription of how
hip measurement
was made

- - - -

Wang 2009 No description of
how measurement
was made

- No description of how
measurement was made

- - Investigator
distributed
each dose
to measure
compliance

- -

Westert-
erp-Planten-
ga 2005

"Measured with
a digital balance,
weighing accuracy
of 0.1 kg with sub-
jects in underwear in
a fasted state after
voiding their blad-
der"

"BMI calculated
as weight (kgs) di-
vided by height
(meters) squared".
"Height was mea-
sured with a wall
mounted sta-
diometer"

Measured "at the site
of the smallest circum-
ference between the rib
cage and the ileac crest
with subjects in a stand-
ing position"

- - - - -

Footnotes

"-" denotes not reported

BMI: body mass index
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Why it is important to do this review: in the protocol section on 'Why it is important to do this review', three RCTs from 2009 were identified
that were published aOer the last known meta-analysis (Phung 2010). It was expected that these three RCTs (Gregersen 2009; Reinbach
2009; Wang 2010) would be included in the final review; however, the first two trials did not meet our inclusion criteria and were excluded
at the abstract screening stage. The participants of Gregersen 2009 were of normal weight rather than overweight or obese at the start
of the study, and the intervention preparation used in Reinbach 2009 was a combination preparation (green tea plus other ingredients).
These factors made these two trials unsuitable for inclusion in the full review.

Objectives: the objective was changed from "To assess the eBects of green tea products for weight loss and weight maintenance in
overweight or obese adults" as stated in the protocol to "To assess eBicacy and safety of green tea preparations for weight loss and weight
maintenance in overweight or obese adults" in the review.

Searching: the search conducted for the review included one additional database, on the advice of the Trials Search Coordinator (TSC) of
the Cochrane Metabolic and Endocrine Disorders Group (CMED): AMED (Allied and Complementary Medicine).

Data extraction: during the data extraction phase it became apparent that in Appendix 7, the item listed as number 4, 'full chemical name',
was superfluous, as the data were captured in the item, 'name of active or marker chemical(s)'. Accordingly, 'full chemical name' does not
appear in the version of Appendix 7 used in the review.

Subgroup analysis: two subgroup analyses that were listed in the protocol were not conducted. The first subgroup analysis that was not
performed was 'trials that used green tea products of similar composition were analysed as a group and compared to all other trials using
green tea products of varying content to see if content could be linked with weight loss'. Rather than conduct a subgroup analysis, this was
done instead by re-ordering the forest plot of eBect size according to daily dose of catechins to see if trends were apparent. Similar analyses
were conducted ordering trials by eBect size and putting highest daily dose of -EGCG-) at the top and lowest daily dose at the bottom and
examining for trends. The second subgroup analysis that was not conducted was 'trials that included only obese participants and analysing
them separately from trials that included anyone who was overweight'. This was not possible as there were no trials identified that included
only obese participants. Subgroup analyses that were conducted in the review and not outlined in the protocol were undertaken for studies
conducted in Japan versus those conducted elsewhere.

Sensitivity analysis: two of the three sensitivity analysis statements listed in the protocol were completed and are described in the review.
The remaining statement "Repeating the analysis excluding studies using the following filters: diagnostic criteria, language of publication,
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source of funding (industry versus other), country" was not conducted as planned. On the advice of the statistician who was added to our
group aOer the protocol was published, we conducted a subgroup analysis, rather than a sensitivity analysis, for country where studies
were conducted as the studies could be pooled into two groups-conducted in Japan or outside Japan. Additionally, we did not conduct
the planned sensitivity analysis of language of publication as the only two languages of the included studies were English and Japanese.
  The diBerences between the two groups were captured, for the most part, in the subgroup analysis of the country in which the studies
were conducted, as described above. A sensitivity analysis of funding was not done in the review as the level of detail provided among
the studies was insuBicient. Finally, when designing the analysis of the studies, we thought it would be instructive to conduct a sensitivity
analysis to see the eBect that including studies that used diBerent definitions of the BMI that was considered as overweight or obese would
have. When the data were collected (see last sentence in “Results, Included studies”) it became apparent that there was a range in values,
as well as some overlap in values and it was decided that analysis would not be meaningful and therefore was not included in the review.

Review authors: the review had two additional authors (S Doucette and L Killian) who were not part of the protocol.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Tea;  *Weight Loss;  Body Weight;  Camellia sinensis  [chemistry];  Japan;  Obesity  [*drug therapy];  Overweight  [*drug therapy]; 
Phytotherapy  [*methods];  Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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